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Summary

The population of the Great Bustard (Otis tarda), one of the heaviest flying birds and
a species that requires large areas of habitat, has declined markedly in Central Eu-
rope over much of the 20" century. Important West-Pannonian subpopulations of the
Great Bustard can be found to this day between the two capital cities Vienna and
Bratislava. These populations will continue to be threatened by habitat changes over
the coming years. The main aim of this doctoral thesis is to work out new foundations
for the conservation of the West-Pannonian Great Bustard population, based on the
requirements of and threats to the species, as well as on existing experiences with
conservation measures. Results should be applicable not only in Austria, but also in
adjacent areas of Slovakia, the Czech Republic and Hungary.

The thesis consists of several parts. The introduction (Chapter 1) gives a short over-
view on the global distribution and the population development of the Great Bustard.
Furthermore requirements of the Great Bustard to its environment are described,
based on serveral aspects of its biology, such as courtship behaviour or rearing the
offspring. Finally current threats to the West-Pannonian Great Bustard population are
illustrated, distinguishing between natural and human-made threats. The introduction
is followed by four publications, describing the population development of the West-
Pannonian Great Bustard population (Raab et al. 2010, Chapter 2), some aspects of
its behavioural ecology, namely use of winter oilseed rape fields as foraging habitat
during winter (Raab et al. under review, Chapter 3) and flight behaviour characteris-
tics depending on the presence of power lines (Raab et al. 2011, Chapter 4). Fu-
thermore the efficiency of implemented conservation measures is illustrated (Raab et
al. 2012, Chapter 5).

The first article reports developments in the West-Pannonian population of the Great
Bustard between the years 1900 and 2008/2009. Recent population numbers were
acquired by regular monitoring activity at 7 main study sites; historic numbers are
based on the available literature and in some cases on estimates. The West-
Pannonian population of the Great Bustard showed a marked decline in numbers
from a total of at least 3,500 individuals in 1900 to about 130 in 1995. Factors impli-
cated in this decline are habitat changes caused mainly by agricultural transfor-
mations and the development of human infrastructure, but also hunting pressure. As

a result of intensive and transborder protective measures the population recovered



from the low in 1996 to a population of at least 376 individuals in the winter of
2008/2009. Study results show furthermore that there is exchange between the Great
Bustard sub-populations within the West-Pannonian population, and that population
trends clearly depend on the availability of conservation plots. Results also show that
smaller and temporarily abandoned Great Bustard areas can be resettled from well
reproducing subpopulations.

The second article investigates which characters of oilseed rape fields — an important
food source for Great Bustards during winter time (November — March) — increase
their attractiveness for the species in its West-Pannonian wintering area. Statistical
analyses showed that field size most strongly affected occurrence and abundance of
Bustards. The availability of large (>> 15 ha) winter rape fields far from asphalt roads
is recommended as a prime conservation measure to improve habitat quality for
Great Bustards during winter.

In the third article a strong effect of power lines on the flight behaviour of Great Bus-
tards is shown, at least up to a distance of 800 m, and perhaps even up to 1,600 m.
Although the documented avoidance behaviour may significantly reduce the risk of
collision with power lines, it most likely has severe consequences for the spatial
movement of birds.

The forth article evaluates the success of two conservation measures, implemented
in order to reduce the number of power line collisions, representing an important mor-
tality factor for Great Bustards. Results indicate that underground cabling as well as
marking of power lines within the core area of the West-Pannonian distribution range
of the Great Bustard significantly decreased the mortality rate of the population.

The final chapter considers implications of the findings and provides general con-

clusions.



Zusammenfassung

Uber viele Jahrzehnte ging der Bestand der GroRtrappe (Otis tarda), einer der
schwersten flugfahigen Vogelarten mit groRen Raumansprichen, in Mitteleuropa ra-
pide zurlck. Wichtige Teilbestadnde der westpannonischen Population befinden sich
auch heute noch im Raum zwischen den beiden Grol3stddten Wien und Bratislava
und sind daher auch in den nachsten Jahren durch Verdnderungen ihres Lebens-
raumes bedroht. Ziel der Dissertation ist es, aufbauend auf die Anforderungen und
Gefahrdungen der Grof3trappe sowie die Erfahrungen bisheriger Schutzbemihungen
neue Grundlagen zum Schutz der westpannonischen Population der Grof3trappe
auszuarbeiten, die nicht nur in Osterreich sondern auch in den angrenzenden Gebie-
ten der Slowakei, Tschechiens und Ungarns angewendet werden kdnnen. Die kumu-
lative Dissertation ist in mehreren Teilabschnitten abgefasst. In einem einleitenden
Kapitel werden Verbreitung und Bestand der westpannonischen Population sowie die
Biologie und die Gefahrdungen der Grof3trappe dargestellt. AnschlieBend befinden
sich vier Artikel, die wichtige Grundlagen zum Schutz der westpannonischen Popula-
tion der Grol3trappe beinhalten.

Im ersten Artikel werden die Ergebnisse des Monitorings von Bestéanden der Grol3-
trappe in sieben Haupteinstandsgebieten in Osterreich, Ungarn und der Slowakei
von etwa 1990 bis 2009 im Detail dargestellt. Anhand von weiteren Daten seit 1900
wird die Bestandesentwicklung der westpannonischen Population der Grol3trappe
Uber etwa ein Jahrhundert hinweg beschrieben. Der Bestand der Grof3trappe ging im
westpannonischen Raum von mindestens 3.500 Individuen im Jahr 1900 auf ca. 130
Individuen im Jahr 1996 zurtick. Dieser dramatische Rickgang ist vor allem auf Habi-
tatveranderungen, verursacht durch Anderung der Landwirtschaft und Ausweitung
der Infrastruktur, aber auch auf Bejagung, zurlickzufiihren. Dank intensiver und
grenziberschreitender SchutzmalRnahmen wuchs der Bestand bis zum Winter
2008/2009 wieder auf mindestens 376 Individuen an. Die Ergebnisse zeigen, dass
die Bestande der westpannonischen Population der Grof3trappe zusammenhangen,
dass Bestandsentwicklungen in den Teilgebieten wesentlich vom Angebot an
Schutzflachen abhangen, und, dass kleinere oder voribergehend verlassene Trap-
pengebiete von gut reproduzierenden Teilpopulationen aus wiederbesiedelt werden

konnen.
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Im zweiten Artikel wird untersucht, durch welche Eigenschaften die Attraktivitat von
Rapsfeldern — eine wichtige Nahrungsquelle fiir Gro3trappen wahrend der Winterzeit
(November bis Marz) — fiir die Art in ihrem westpannonischen Uberwinterungsgebiet
erhdht werden kann. Statistische Analysen zeigen, dass die Feldgrol3e am starksten
das Auftreten und die Abundanz von Trappen beeinflusst. Die Verfligbarkeit von
grol3en (>> 15 ha) Rapsfeldern, fernab von asphaltierten Stral3en, wird als wichtige
SchutzmalRnahme empfohlen, um die Habitatqualitat fir Grol3trappen im Winter zu
verbessern.

Im dritten Artikel werden die Effekte von Mittel- und Hochspannungsleitungen auf das
Flugverhalten der Grol3trappe analysiert, wobei ein Einfluss auf das Abflugverhalten
bis zu einer Entfernung zur Freileitung von zumindest 800 m, moglicherweise sogar
bis 1.600 m nachweisbar ist. Obwohl dies das Kaollisionsrisiko an Freileitungen redu-
zieren kann, hat es auch einschneidende Konsequenzen fiur die raumliche Bewe-
gung der Vogel.

Der vierte Artikel evaluiert den Erfolg zweier Schutzmaflinahmen, die umgesetzt wur-
den, um Stromleitungskollisionen — ein bedeutender Mortalitatsfaktor fiir Grof3trap-
pen — zu reduzieren. Die Ergebnisse zeigen, dass sowohl Erdverkabelung als auch
das Markieren von Stromleitungen innerhalb des Kerngebietes der westpannoni-
schen Verbreitung der Grof3trappe zu einem signifikanten Ruckgang der Mortalitats-
rate fuhrte.

Als letztes Kapitel folgen allgemeine Schlussfolgerungen.
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Chapter 1 - Introduction

1.1. Distribution and population development of the Great Bustard

The world population of the Great Bustard is splitted up in several isolated sub-
populations reaching from North Morocco and the Iberian Peninsula to Central and
Eastern Europe, Central Asia and eastwards to Northeastern China (Glutz von Blot-
zheim et al. 1994, del Hoyo et al. 1996, Palacin & Alonso 1998, Raab et al. 2010,
Fig. 1.1).

The Great Bustard is a globally threatened bird species, categorized as “vulnerable”
according to the latest IUCN criterions (Collar et al. 1994, BirdLife International
2012). The world population covers about 44,100 to 57,000 individuals, of which Eu-
ropean Russia holds 15 — 25 % (Alonso & Palacin 2010). China, Mongolia and south-
eastern Russia cover 4 — 10 % (Alonso & Palacin 2010). Portugal covers 3 — 4 % and
Hungary holds 3 % (Alonso & Palacin 2010). Eleven other countries cover less than
3 % of the Great Bustard population worldwide (Alonso & Palacin 2010). However
with 29,400 — 34,300 individuals, representing 57 — 70 % of the world population,
Spain holds the largest part of the Great Bustard population (Alonso & Palacin 2010).
In Central and Eastern Europe, Hungary holds the largest part of the Great Bustard
population with 1,413 — 1,582 individuals (Alonso & Palacin 2010), followed by
Ukraine and Austria (Fig. 1.2).

During the 20™ century the European Great Bustard population suffered large de-
clines mainly due to agricultural intensification, hunting and infrastructural reinforce-
ment (del Hoyo et al. 1996). Also in the last twenty years some breeding populations
have shown negative trends and a few populations even became extinct. In Bulgaria
for example the last breeding was recorded in 1997 (Deleriev et al. 2004). In Poland
two individuals could be observed until 1991 and the species is considered to be ex-
tinct since 1993 (Goriup 1994). Despite the extinction and the negative trend of some
Great Bustard populations in the last three decades, the total number of Great Bus-
tards didn’t decrease during the last twenty years (Palacin & Alonso 2008). It seems
that the strong positive population trend of the Spanish Great Bustard population — as
the most important stronghold of the Great Bustard worldwide — can compensate the
declines (Palacin & Alonso 2008). The first reliable estimation in Spain based on
census results of 1981/1982, 1987/1988 and 1993/1994 stated a population of
around 17,000 — 19,000 birds (Alonso & Alonso 1996). In 2002 the population of the

Iberian peninsula was already estimated at 24,490 Great Bustards (Alonso et al.
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2003). A further increase of the population led to a total population number of
27,500 — 30,000 (Palacin & Alonso 2008) and in 2010 the Spanish Great Bustard
population was estimated at about 29,400 — 34,300 (Alonso & Palacin 2010).

Distribution of Great Bustard AP pits T ar;
Technisches Biiro
fiir Biologi
Distribution of Great Bustard May. Reiiar Rah
from 2000 till 2012
Background data: MITGLIED
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Data source: among others
Glutz von Blotzheim et al. 1994,
Palacin & Alonso 2008,

Raab et al. 2010

LIFE+ Nature Project E‘:;, 5
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Fig. 1.1: Worldwide distribution of the Great Bustard Otis tarda from 2000 to 2012.
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Fig. 1.2: Distribution of the Great Bustard Otis tarda in Central Europe from 1/2000 to 5/2013.

Beside Spain and Portugal, also the Austrian Great Bustard population showed a
positive trend during the last years. Although the population decreased from 150 —
170 individuals at the beginning of the 1970s to around 60 individuals in the 1990s
(Kollar 2001), it recovered to ca. 210 individuals at 2008 (Raab et al. 2010) and to ca.
240 individuals at 2012 (Raab et al. unpub.).
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The West-Pannonian Great Bustard population — comprising the Austrian and parts
of the Hungarian and Slovakian population — also showed a positive population trend
during the last years. Whereas in 1996 the population comprised only around 130
individuals, it reached a total number of 376 individuals in the winter 2008/2009
(Raab et al. 2010) and a total number of 442 in the winter 2011/2012 (Raab et al.
unpub.).

1.2. Requirements of the Great Bustard to its environment based on its biology

The Great Bustard is a priority species under Annex | of the European Union Birds
Directive, but is still facing an unfavourable conservation status in Europe (BirdLife
International 2004a, Nagy 2009). Financial and political tools (e. g. LIFE Nature) al-
low projects to help improving the conservation status of this endangered bird spe-
cies. The more is known about how to satisfy the requirements of the Great Bustard

to its environment, the more efficient these conservation tools can work.

1.2.1. Displaying

The Great Bustard is a polygamous bird species, establishing no real pair-bond (del
Hoyo et al. 1996). As a consequence the females are left on their own with nesting,
incubation and rearing the offspring. The males however advertise themselves, trying
to attract as many females as possible (del Hoyo et al. 1996). In moderately clumped
flocks — but still preserving distances of one to several hundred metres between each
other — the male Great Bustards perform their spectacular displays (del Hoyo et al.
1996). In a matter of seconds the birds inflate their gular sac, expose their white un-
dertail-coverts by laying the tail flat on the back and twist their inner secondaries from
the inside outwards, turning the otherwise camouflage coloured males into brilliant
white balls visible at a distance of several kilometres (del Hoyo et al. 1996). For dis-
playing the males gather between late winter and early spring at so-called leks, tradi-
tional sites, where females choose their preferred male for copulating. These sites
are selected by Great Bustards in a way that a maximum probability of encountering
females (hotspot hypothesis), a minimized predation risk and low levels of human
disturbance are ensured (Alonso et al. 2012, Burnside et al. 2013). Adult Great Bus-
tards of both sexes show high fidelity to these lek-sites (Alonso et al. 2000, Morales

et al. 2000). Furthermore dispersing individuals of Great Bustards seem to use rather
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conspecific cues such as number of birds and breeding success than other habitat
guality characteristics to decide where to settle (Alonso et al. 2004). This leads — as
predicted by the conspecific attraction hypothesis — to additive aggregation, which is
a clustering of individuals at traditional occupied sites, leaving other areas of suitable
habitat unoccupied (Alonso et al. 2004, Stamps 1988). Between 1988 and 1998 a
Spanish Great Bustard metapopulation in Madrid province for example increased by
23 %, but not equally among the different leks: already large leks in 1988 showed
further increase, whereas small leks showed decreasing trends over the years
(Alonso et al. 2004). Furthermore the spatial distribution of the leks remained stable
during the decade (Alonso et al. 2004), although additional patches of suitable habi-
tat were available (Lane et al. 2001, Osborne et al. 2001).

This low flexibility of Great Bustards in occupying new lek-sites combined with the
concentration of the population in just a few areas makes the population more vul-
nerable to local catastrophes, such as diseases or habitat degradation (Alonso et al.
2004). Moreover Great Bustards show sex-biased dispersal, with females being
philopatric while males disperse from their natal areas (Alonso et al. 1998). Therefore
a reduction in the number of occupied leks makes the maintenance of genetic diversi-
ty difficult as the dispersal possibilities for males are reduced (Alonso et al. 2004).

As a consequence strict habitat conservation measures for securing the future occu-
pancy of traditional lek-sites will be more efficient than an establishment of new alter-
native patches of suitable habitat (Alonso et al. 2004, Lane et al. 2001, Osborne et al.
2001). These conservation measures should be particularly directed towards smaller
leks, which are in higher risk of being abandoned (Alonso et al. 2004).

1.2.2. Nesting sites

The size of a Great Bustard clutch is generally two to three eggs (del Hoyo et al.
1996, Morgado & Moreira 2000, Rocha et al. 2013) and the eggs are incubated for
24 or 25 days (del Hoyo et al. 1996). As the hatching is asynchronous, incubation
may start with the first egg (del Hoyo et al. 1996).

The nest is always located on bare ground, sometimes being scrapped clear of vege-
tation and slightly moulded (del Hoyo et al. 1996). Regarding nest site selection a
preference for cereal fields and fallows has often been reported (Moreira et al. 2004,
Morgado & Moreira 2000, Magafa et al. 2010, Rocha et al. 2013), two land-cover
types that show the densest vegetation cover in spring compared with other vegeta-
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tion types (Magafia et al. 2010). At the same time nesting females prefer sites with
good horizontal visibility (Magafa et al. 2010). These preferences may reflect a
trade-off between nest concealment and maintaining some view on the surrounding
to reduce the risk of predation (Magafa et al. 2010, Gétmark et al. 1995), represent-
ing a major threat to the ground breeding Great Bustard (Bravo et al. 2012, Burnside
et al. 2013, Langgemach 2008, 2009).

Besides providing cover against predators, dense vegetation can also have ther-
moregulatoric benefits on breeding females (Faragd 1986). Furthermore nesting on
slopes in a way that breeding females are protected from cold and wet winds also
indicates that thermoregulation is an important issue in nest site selection (Magafia et
al. 2010).

Additionally females prefer to nest far from man-made structures (Magafa et al.
2010), as Great Bustards are very sensitive to higher disturbance levels associated
with such infrastructures (Sastre et al. 2009).

To ensure the successful breeding of Great Bustards farming acitivies on cereal
fields — a preferred habitat type for breeding — should be adapted to the breeding
phenology of the females to avoid the destruction of clutches (Magafia et al. 2010,
Rocha et al. 2012).

Furthermore also a sufficient supply of fallow land should be obtained, offering not
only an important breeding habitat (Magafia et al. 2010, Morgado & Moreira 2000,
Rocha et al. 2012), but also high densities of arthropods and important refuges in the
post-breeding period for female Great Bustards with their hatchlings when the main
cereal areas are already harvested (Magafa et al. 2010).

It has often been stressed that the main lekking areas have high nest densities in
their vicinity (Alonso et al. 2000, Morgado & Moreira 2000). However focussing con-
servation measures only on lek areas and their proximity would of course not cover
all nest sites (Magana et al. 2011). But by including a buffer of ca. 8 km around the
lekking areas, conservation measures can affect up to 80 % of nest sites and proba-

bly a much larger area of habitat suitable for breeding (Magafa et al. 2011).

1.2.3. Hatchlings/ juveniles
The hatchlings of Great Bustards are precocial. During their first days they are led by
their mother, who gathers them under her wings for the night (del Hoyo et al. 1996).

The hatchlings are fed by their mother predominantly on insects, as young birds need
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protein-rich food sources for rapid growth (Bravo et al. 2012, del Hoyo et al. 1996,
Glutz von Blotzheim et al. 1994). However the young themselves quickly learn to
peck at grass stems, pebbles and small invertebrates (del Hoyo et al. 1996). Females
stay in contact with their offspring due very quiet purrs and trills (del Hoyo et al.
1996).

Fledging occures at the age of four to five weeks, although the young are still only
half-grown by then (del Hoyo et al. 1996). When the young are fully grown, they be-
come independent. That usually takes place several months after fledging, leading to
the maintaining of the parental bond even through the winter (del Hoyo et al. 1996).
As a consequence small flocks consisting of several females with their offspring can
be observed in winter (Glutz von Blotzheim et al. 1994).

Young female Great Bustards usually start breeding at the age of three, while in male
Great Bustards first copulations take place at the average age of six years (del Hoyo
et al. 1996).

During the first months after hatching the main mortality causes for young Great Bus-
tards are of natural origin, such as predation and starvation (Martin et al. 2007).
Predation is an often stressed problem for juveniles of the Great Bustards across its
geographic range, with Red Foxes (Vulpes vulpes) being the main predators (e. g.
Germany: Eschholz 1996; Spain: Alonso et al. 1998, Hungary: Farago 2005, Ukraine:
Yaremchenko & Bakhtiyarov 2006).

Another common reason for hatchling mortality is starvation because of low arthro-
pod stocks (Litzbarski & Litzbarski 1996a, Ludwig 1996). If arthropod density is low,
experiments on captive Great Bustards showed a reduction of feeding intensity of
female Great Bustards (Litzbarski & Litzbarski 1996a). Furthermore an increase in
the distance covered by the females and hatchlings could be observed while search-
ing for food, with the females walking away from their hatchlings up to 60 m — a re-
markably long distance, that could never be observed at higher arthropod densities
(Litzbarski & Litzbarski 1996a). At low arthropod densities also the daily activity lasts
longer: females and hatchlings start searching for food early in the morning and finish
foraging late in the evening, moving through vegetation partly wet with dew and
spending no time resting (Litzbarski & Litzbarski 1996a). These physical and psychic
stress caused by low food density during their first days of life often result in death of

the hatchlings.
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Between the first summer and the second year non-natural mortality causes gain in
importance, such as harvesters or collisions with power lines (Martin et al. 2007).

To increase the survival probability of hatchlings and young Great Bustards, a first
step will be a bustard-friendly management of suitable habitat, as the intensification
of grassland cultivation for example leads to a reduction of mobility in the hatchlings
because of a fast growing, very dense vegetation (Litzbarski & Litzbarski 1996a,
Ludwig 1996). Very dense vegetation additionally leads to an unfavourable microcli-
mate on the ground due to a decrease of sunlight, warmth and an increase of mois-
ture (Litzbarski & Litzbarski 1996a, Ludwig 1996). Use of biocides within agricultural
intensification furthermore reduces density of arthropods (Ludwig 1996), the main
food resource for young Great Bustards during their first days (Lane et al. 1999, Litz-
barski & Litzbarski 1996a).

As a consequence agricultural extensification measures would clearly improve the
circumstances for rearing Great Bustards hatchlings (Litzbarski & Litzbarski 1996a,
Rocha et al. 2012). Bustard-friendly habitat management also includes the delaying
of the harvest of preferred breeding habitats, at least until the hatchlings are able to
escape from the harvester (Magafia et al. 2010). Also certain practices such as the
inward concentric harvesting should be avoided (Magafia et al. 2010).

Furthermore Great Bustard hatchlings would also benefit from an efficient predator
control through game management or by offering fenced-off areas for breeding fe-

males (Farag6 2005, Langgemach 2005).

1.2.4. Wintering areas

The main components of Great Bustards’ diet are green plant material, invertebrates
and seeds (Lane et al. 1999, Rocha et al. 2005). These three main components
show seasonal variation in the relative abundance taken by the birds, with a shift to-
wards green plant material during winter months. In north-west Spain for example the
faeces of Great Bustards consisted almost entirely of green plant material and con-
tained only very little of invertebrates and seeds between December and March
(Lane et al. 1999). Thereby cultivated lucerne (Medicago sativa) occurred most fre-
guently in the droppings of Great Bustards and seemed to be an important compo-
nent of their diet especially from November to May (Lane et al. 1999). Beside lucerne
also the importance of rape fields as winter foraging habitat for Great Bustards has

often been emphasised (Kalmar & Farago 2008, Litzbarski et al. 1987, Sterbetz
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1980). Within the West-Pannonian Great Bustard population especially large (>>
15 ha) winter rape fields far from asphalt roads seem to improve the habitat quality
for Great Bustards during winter time. (Raab et al. under revision).

Therefore providing a sufficient supply of herbaceous plant material and ensuring
access to at least parts of these cultivations during winter months should be a priority

in habitat management for Great Bustards.

1.3. Current threats to the West-Pannonian Great Bustard population

1.3.1. Natural threats

Predation

Predation is a threat primarily applying to eggs, juveniles and immature Great Bus-
tards. Predation of eggs and hatchlings has been reported to be a serious threat to
Great Bustards all over their range (Alonso et al. 1998, Burnside et al. 2012, Esch-
holz 1996, Faragd 2005, Langgemach 2005, Martin et al. 2007, Rocha et al. 2012,
Yaremchenko & Bakhtiyarov 2006). Thereby nocturnal mammalian predators such as
racoon-dogs (Nyctereutes procyonoides), badgers (Meles meles) and foxes (Vulpes
vulpes) are suspected to be the major reason for losses of clutches and chicks as
well as corvid birds preying upon the eggs (Bankovics 2005, Burnside et al. 2012,
Langgemach 2005, Rocha et al. 2012). Under normal circumstances predation is a
natural process being beneficial for both the predator and the prey (Langgemach
2005). However in the case of Red Foxes humans interfered in this predator-prey
relationship by immunization against rabies. Combined with bustard-friendly, exten-
sive management measures a signifanct increase of fox populations and an en-
hanced predation pressure was the consequence (Farag6 2005, Langgemach 2005).
Within the LIFE-Nature project (LIFEO5 NAT/A/000077) addressing bustard conser-
vation of the West-Pannonian population an intensive control of predator mammals
was carried out in the three main Great Bustard areas Western Weinviertel, March-
feld and Parndorfer Platte — Heideboden. Due to arrangements with local hunters a
control of fox populations was possible in order to effectively protect especially
clutches and chicks of Great Bustards. To reduce predation pressure large scale
hunting took place in winter time. During the rest of the year foxes were hunted as

intensive as possible within the legal framework.
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Harsh weather conditions

During the breeding season heavy rain can have negative impacts on the reproduc-
tive success of Great Bustards in several ways. Heavy rain in combination with dis-
turbances, such as grazing domestic animals or predators, making the hen leave the
nest and can lead to a complete abandonment of the wet nests with the uncovered,
cooled eggs (Bankovics 2005). Even without previous disturbances long-lasting peri-
ods of rain can cause a flooding of the whole clutch (Bankovics 2005). Furthermore
heavy rain and downpours during the hatching period can increase the mortality
among the small, downy chicks due to their lowered thermoregulation capacity
(Bankovics 2005, Morales et al. 2002).

Also harsh winters can represent a critical period for Great Bustards (Bankovics
2005, Farrag6 2005). Food shortage due to a deep, persistent snow cover can cause
losses because of starvation (Eschholz 1996). Furthermore it can force Great Bus-
tards to leave their wintering areas (Bankovics 2005, Faragd 2005, Streich et al.
2006). These facultative migration movements can also result in heavy losses be-
cause of moving through unfamiliar sites (Eschholz 1996, Faragé 2005). In winter
females and their offspring join flocks with other families and non-breeding females
(Alonso et al. 1998, Morales et al. 2002). In these winter flocks juveniles still depend
on their mother and mother-offspring feedings can be observed (Alonso et al. 1998,
Morales et al. 2002). Such long-lasting maternal effort in combination with the harsh
environmental conditions makes the winter months a critical period especially for the
females. Therfore an improvement of the females’ condition over the winter through a
sufficient food supply, will result in an enhanced productivity in the following breeding
season (Morales et al. 2002).

Whereas almost nothing can be done to reduce the negative consequences of unfa-
vourable weather conditions during the breeding season, harsh winter conditions can
be mitigated by ensuring access to some food the whole winter (Raab et al. under
revision). Hence the risk of starvation as well as the likelihood of escape flights during

winter months will be reduced.

1.3.2. Human-made threats
Collisions with power lines
Collision with overhead power lines is one of the most significant mortality factors for

fully grown (i.e. immature and adult) Great Bustards. Collisions with power lines have
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been known as a threat to Great Bustards nationally and internationally since over-
head power lines were first being built. Power lines have frequently been reported to
be lethal obstacles for Great Bustards (Alonso et al. 2005, Janss 2000, Janss & Fer-
rer 1998, Martin et al. 2007, Raab et al. 2011, 2012, Reiter 2000a).

As Great Bustards have small and broad wings combined with high wing loads they
are classified as “poor flyers” according to Rayner’s categorisation (Rayner 1988),
making rapid reactions to unexpected obstacles difficult (Bevanger 1998). But also
visual field topographies may represent a key aspect in explaining the high collisions
risk of Otididae with power lines (Martin & Shaw 2010).

Additionally the risk of collision increased if such man-made structures were placed
on or near areas regularly used by larger numbers of feeding, breeding or roosting
birds or on local flight paths, for example between foraging and nesting or roosting
areas (Everaert & Stienen 2007).

Beside the risk of power line collisions, such artifical structures can also lead to habi-
tat fragmentation as they influence the spatial movements of Great Bustards (Raab et
al. 2011). Although the adaptation of flight routes after takeoff in order to avoid the
crossing of nearby power lines may reduce the risk of collision, it may at the same
time have severe impacts on the spatial movements of Great Bustards within their
distribution area (Raab et al. 2011).

One way to mitigate the risk of power line collisions is a contrast enhancement of
wires against the background by using power line markers such as coloured PVC
spirales or avian flight diverters at already existing power lines (Alonso et al. 1994,
De La Zerda & Rosselli 2003, Frost 2008, Raab et al. 2011, Yee 2008). To eliminate
every negative effect of power lines on birds, transferring the power lines into the
ground would be even more recommended than the marking of the wires (Raab et al.
2012).

Agricultural intensification

As inhabitant of an open landscape, largely free of trees and shelter belts (del Hoyo
et al. 1996), the Great Bustard is usually confronted with habitats dominated by agri-
cultural land-use systems. Therefore agricultural intensification, encoured by agricul-
tural specialisation and price policy (Nagy 2009), has negative impacts on Great Bus-
tard populations due to the loss of suitable habitat (Alonso et al. 2005, Moreira et al.
2004, Osborne et al. 2001, Pinto et al. 2005, Suarez-Seoane et al. 2002).
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In Great Bustards the selection of foraging habitat underlies seasonal changes in re-
sponse to food availability and specific habitat requirements (Moreira et al. 2004,
Palacin et al. 2012). During breeding season males choose fallows over other habitat
types whereas female Great Bustards primarily use cereal fields or fallows as nesting
sites (Magafa et al. 2010, Moreira et al. 2004, Morgado & Moreira 2000, Rocha et al.
2013). During winter months also herbaceous plants such as cultivated lucerne
(Medicago sativa) and oilseed rape (Brassica napus) become important (Kalmar &
Farago 2008, Farago 1996, Kurpé 1996, Lane et al. 1999, Raab et al. under revi-
sion).

Thus maintaining a mosaic of different habitat types seems to be essential for provid-
ing a suitable living environment to Great Bustards (Moreira et al. 2004). However
agricultural intensification leads to a simplification of the landscape and a loss of
necessary habitats (Moreira et al. 2004). Therefore the implementation of a rotational
crop system can promote a bustard-friendly habitat mosaic (Martin et al. 2012,
Moreiera et al. 2004). As such crop systems are low profitable, financial support
should be provided to involved farmes (Moreiera et al. 2004).

Within the LIFE-nature project LIFEO5 NAT/A/000077 around 5,500 ha of arable land
were cultivated in a bustard-friendly manner by means of the Austrian Rural Devel-
opment Programm. This involved for example the cultivation of special Great Bustard
fallows, on which the use of fertilizer or any plant protection agent were prohibited
and which underlied special mowing restrictions. Furthermore also the cultivation of
winter wheat was supported. Being a preferred breeding habitat the access to these
Great Bustard winter wheat fields between April 20" and harvest was prohibited as
well as the irrigation of these fields to avoid disturbances. Also suitable winter grazing
areas for Great Bustards were supported by means of the Austrian Rural Develop-

ment Programm.

Human disturbance

Different recreational activities, traffic (including also agricultural and air traffic) or
domestic animals represent common sources of human disturbances for Great Bus-
tards (Bankovics 2005, Sastre et al. 2009, Torres et al. 2011).

Beside the source of disturbance also the main characteristics of disturbances such

as frequency of occurence, disturbances per unit time and type of response shown
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by Great Bustards may be useful for conservation management to identify the most
harmful sources of disturbances for Great Bustards (Sastre 2009).

According to the response human disturbances cause in Great Bustards two catego-
ries can be distinguished. “Low-risk threatening factors”, such as tractors or sheep
herds, cause variable reactions in Great Bustards, but running is an often shown re-
sponse in these cases (Sastre et al. 2009). “High-risk threatening factors” (cars,
walkers, helicopters etc.) usually cause a flight response in Great Bustards (Sastre et
al. 2009). Such escape flights are classified as “highly risky” as they can have severe
impacts on the energy budget of Great Bustards (Sastre et al. 2009). Moreover the
risk of collisions with power lines is increased by such escape flights (Sastre et al.
2009).

In the main distribution areas of the West-Pannonian Great Bustard population hu-
man disturbanes causing a flight response in bustards are associated with agricultur-
al activities, traffic or recreational activities (Fig. 1.3). Monitoring activities leading to
escape flights are not considered.

a b

n=136

| traffic

m agricultural traffic
air traffic

M agriculture

& hunter
cyclist
jogger

m walker

n=8 n=39 m photographer/filmmaker

W rider

Fig. 1.3: Sources of human disturbances causing a flight response in the West-Pannonian
Great Bustard population in the main distribution areas (a) “Marchfeld, (b) “Western Wein-
viertel“, (c) “Parndorfer Platte — Heideboden®, (d) “Hansag® and (e) “Mosonszolnok” between
August 2002 and June 2010. Monitoring activities leading to escape flights are not consi-
dered (data source: Technical Office for Biology Mag. Rainer Raab).
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In four of the five main distribution areas traffic (including also agricultural traffic like
harvesters or tractors and air traffic such as helicopters) is the main disturbance
source leading bustards to take-off (Fig. 1.3 b-e). Only in “Marchfeld” agriculture —
such as farmers working on the fields — is the main disturbance source (Fig. 1.3 a).
Also in other studies traffic has been reported to be a main source of disturbance for
Great Bustards (Bankovics 2005, Sastre et al. 2009), what is also reflected by the
birds’ avoidance of human infrastructures such as roads or tracks in habitat selection
(Alonso et al. 2012, Burnside et al. 2013, Lane et al. 2001, Osborne et al. 2001,
Palacin et al. 2012).

Therefore access restrictions at least at the main Great Bustard areas should be es-
tablished to keep the disturbance level low (Sastre et al. 2009).

The Great Bustards may benefit from this lowered disturbance level especially during
the most sensitive periods of the year. During the breeding season disturbances can
interrupt mating activities (Nagy 2009) or can even cause nest abandonment (Gewalt
1959, Ludwig 1996), leading to a reduction in the reproductive success of a popula-
tion. In winter an increase of vigilance behaviour due to higher disturbance levels can
lead to a decrease of feeding behaviour and — combined with escape flights in re-
sponse to disturbances — it would be hard to maintain a positive energy budget dur-
ing short winter days (Riddington et al. 1996).

Lack of public information and a limited appreciation of Great Bustards and their habi-
tats can lead to unnecessary disturbances. Bustards, particularly in the breeding
season, can be disturbed through leisure activities such as horse riding, cycling, pho-
tography, nature observation, private aircraft or nordic walking. Disturbance can also
seriously affect reproductive success. If eggs or juvenile bustards are left alone by
the female due to anthropogenic disturbance, they are prone to a higher risk of pre-
dation.

In the main distribution areas of the West-Pannonian Great Bustard population large
parts of the road network are banned from driving, working against traffic as the ma-
jor source of disturbance. Although traffic still represents the major source of human
disturbances, human disturbances in general cause less often a flight response in

bustards than non-human sources of disturbances (Fig. 1.3).
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Fig. 1.4: Comparision between non-human and human sources of disturbances leading to a
flight response in Great Bustards of the West-Pannonian population (HA = Hansag, MF =
Marchfeld, MS = Mosonszolnok, PH = Parndorfer Platte-Heideboden, WW = Western Wein-
viertel) between August 2002 and June 2010. Monitoring activities leading to escape flights
are not considered (data source: Technical Office for Biology Mag. Rainer Raab).

Non-human sources of disturbances mainly derive from birds of prey, especially from
Imperial Eagle (Aquila heliaca) and White-tailed Eagle (Haliaeetus albicilla). Also
other species such as Marsh Harrier (Circus aeruginosus) and even Saker Falcon
(Falco cherrug) could be observed to cause a flight response in Great Bustards of the
West-Pannonian population.

Beside birds of prey also European roe deers (Capreolus capreolus) and other Great

Bustards are also among the sources of non-human disturbances.

Human-associated habitat loss

By 1,000 BC extensive deforestation took place in the course of human civilisation to
expand cropland and grazing land areas (Kaplan et al. 2009), creating habitats po-
tentially suitable for Great Bustards. In Iberia and Central Europe for example the key
areas of Great Bustard distribution are currently situated in a landscape, where they
couldn’t have been present a few thousand years ago (del Hoyo et al. 1996).
However over the years satisfying human needs and obtaining intact ecosystem
functions at the same time became more and more difficult due to the ongoing ex-
pansion of human civilisation and development (DeFries et al. 2004). The maximiza-
tion of food production for example led to modern agroecosystems, characterised by

the use of fertilizers and a depleted biodiversity and habitat heterogeneity due to
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monocultural farming (Kareiva et al. 2007). This maximization of production also cre-
ated surplus, being the basis for global trading and huge areas of land were covered
by roads to facilitate this trading (Kareiva et al. 2007). Over the time only few
wildlands remained unaffected by human presence, roads or other infrastructure
(DeFries et al. 2004).

Therefore Great Bustards and human civilisation became largely incompatible, as
Great Bustards avoid human-made features such as villages, roads, tracks or power
lines (Lane et al. 2001, Osborne et al. 2001).

Overhead power lines, wind farms and other structures potentially endanger flying
bustards, fragment habitats and hamper exchange between subpopulations. Time
and again infrastructure development leads to habitat fragmentation or deterioration.
As a consequence the loss and fragmentation of suitable habitat due to the human
civilisation represent a major threat to Great Bustards (Alonso et al. 2001).

The fact that the world’s average population density of 45 people/km? in 2000 will rise
to 66 people/km?in 2050 (Cohen et al. 2003) underlines the importance of maintain-
ing undisturbed, open, unfragmented and extensively managed agricultural land
mixed with fallow land to ensure the viability of Great Bustard populations in the fu-

ture.

1.4. Topics addressed within the doctoral thesis

The thesis consists of several parts. The introduction (Chapter 1) gives a short over-
view on the global distribution and the population development of the Great Bustard.
Furthermore requirements of the Great Bustard to its environment are described,
based on serveral aspects of its biology, such as courtship behaviour or rearing the
offspring. Finally current threats to the West-Pannonian Great Bustard population are
illustrated, distinguishing between natural and human-made threats. The introduction
is followed by four publications, describing the population development of the West-
Pannonian Great Bustard population (Raab et al. 2010, Chapter 2), some aspects of
its behavioural ecology, namely use of winter oilseed rape fields as foraging habitat
during winter (Raab et al. under review, Chapter 3) and flight behaviour characteris-
tics depending on the presence of power lines (Raab et al. 2011, Chapter 4). Fu-
thermore the efficiency of the implemented conservation measures underground ca-

bling and marking of power lines is illustrated (Raab et al. 2012, Chapter 5).
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2.1. Abstract

This article reports developments in the west Pannonian population of Great Bustard
between the years 1900 and 2008/2009. Recent population numbers were acquired
by regular monitoring activity at seven main study sites; historic numbers are based
on the available literature and in some cases on estimates. Of the seven main areas
currently studied, three are in Lower Austria (Westliches Weinviertel, Marchfeld and
Rauchenwarther Platte) and two in the north of Burgenland (Parndorfer Platte and
Hansag). A sixth study area (Heideboden) is at the intersection of three countries and
is made up of areas in northern Burgenland, Hungary and Slovakia. The final study
site (Mosonszolnok) lies mostly within Hungary, with some areas in northern Burgen-
land. The west Pannonian population of Great Bustard showed a marked decline in
numbers from a total of at least 3,500 individuals in 1900 to about 130 in 1995. Fac-
tors implicated in the decline are changes in habitat, resulting largely from agricultural
transformations and the development of human infrastructure, as well as hunting
pressure. As a result of intensive transborder protetion measures the population re-
covered from the low in 1996 to at least 376 individuals in the winter of 2008/2009.
The Austrian Great Bustard population declined from a total of 700—800 individuals
around the middle of the 20th century to a low of about 60 individuals at the end of
the century. By the breeding season of 2008 it had increased again to 210 individu-
als. Remarkably, population trends differed in the different study areas. On the
Rauchenwarther Platte the breeding population became extinct by the breeding sea-
son of 2005. In Marchfeld there was a huge decline in the population between 1990
and 2006 followed by a slight increase in the breeding population since then. On the
Hansag the population has remained more or less stable since 1990. On the
Parndorfer Platte there has been an increase in the population since 2007 and in the
Austrian part of the Heideboden as well as in the Westliches Weinviertel there has
been a huge increase from as long ago as 1998. There have been steep declines in
populations in the breeding season between 1940 and 1996 in western Hungary as
well as in eastern Austria. Since then both populations have been recovering, with
numbers in eastern Austria increasing even more than in western Hungary. The re-
sults show that Great Bustard subpopulations within the west Pannonian Population
are in exchange, that population trends clearly depend on the availability of conser-
vation plots and that smaller and temporarily abandoned areas may be resettled by

immigration from well reproducing subpopulations.
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2.2. Einleitung

Die Grolitrappe ist eine weltweit gefahrdete Vogelart, die nach den aktuellen [JUCN
Kriterien als ,gefahrdet” (,vulnerable®) eingestuft wird (Collar et al. 1994, BirdLife In-
ternational 2000, 2004, 2008, IUCN 2009). Der Weltbestand umfasst derzeit ca.
44.000 bis 51.000 Individuen (Palacin & Alonso 2008). Ein Grof3teil davon lebt in Eu-
ropa, wobei Zentralspanien mit 27.500 — 30.000 den mit Abstand grof3ten Anteil des
europdaischen Bestandes (Palacin & Alonso 2008) und damit mehr als die Halfte des
Weltbestandes beherbergt. Weitere Vorkommensschwerpunkte innerhalb Europas
liegen in der groRen ungarischen Tiefebene und in Sudrussland (Palacin & Alonso
2008). In Mittel- und Osteuropa weist Ungarn mit rund 1.350 Individuen (Palacin &
Alonso 2008) den groRten Bestand auf, gefolgt von der Ukraine und Osterreich.

Im Laufe des 20 Jahrhunderts kam es in weiten Teilen Europas aufgrund von Le-
bensraumverénderungen, v. a. durch Intensivierung der Landwirtschaft und die Er-
richtung von Infrastruktureinrichtungen (insbesondere Mittel- und Hochspannungslei-
tungen), aber auch durch die Bejagung zu einem dramatischen Bestandseinbruch
der Grof3trappe (Collar & Andrew 1988, Collar et al. 1994, Glutz von Blotzheim et al.
1994, del Hoyo et al. 1996, Kollar 1996, 2001). Die westpannonische Population (be-
siedelt Teile von Ostdsterreich sowie grenznahe Gebiete in Ungarn, der Slowakei
und der Tschechischen Republik) wurde durch den starken Bestandsriickgang von
1900 bis 1995 von den anderen Populationen in Mitteleuropa weitgehend isoliert. Die
dieser néchstgelegene ist die ostpannonische Population in Ungarn in einer Ent-
fernung von ca. 250 km. Diese Entfernung ware fur Grol3trappen leicht zu Uberwin-
den, da Grofldtrappen an einem Tag nachweislich mehr als 200 km zurticklegen kon-
nen (Watzke et al. 2001). Aus den letzten Jahren existieren jedoch nur wenige Be-
obachtungen, die darauf hindeuten, dass es zumindest einen gewissen Austausch
zwischen den beiden Populationen gegeben hat.

Ziel dieser Arbeit ist es, einen aktuellen Uberblick liber die Bestandsentwicklung der
westpannonischen Population der Grof3trappe im Zeitraum 1900 bis zum Winter
2008/2009 zu geben, Bestandsentwicklungen in den Einzelgebieten mit Schutzbe-
muhungen in Beziehung zu setzen und mdgliche Zusammenhange zwischen den
Teilbestanden zu zeigen. Fir sieben Hauptuntersuchungsgebiete erfolgt dafir eine
detaillierte Betrachtung der Entwicklung der Bestdnde. Aul3erdem wird die Verbrei-
tung der Grof3trappe im westpannonischen Raum in den Jahren um 1970, um 1995

und um 2005 dargestellt.
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2.3. Material und Methode

2.3.1. Untersuchungsgebiet

Das Untersuchungsgebiet umfasst den gesamten westpannonischen Raum, wobei
regelmanige gezielte Erfassungen nur in den so genannten ,Hauptuntersuchungsge-
bieten® durchgefuhrt wurden. Von diesen liegen drei in Niederdsterreich (Westliches
Weinviertel, Marchfeld und Rauchenwarther Platte) und zwei im Nordburgenland
(Parndorfer Platte und Hansag). Ein Gebiet (Heideboden) liegt im Dreilandereck und
umfasst Flachen im Nordburgenland, in Ungarn sowie der Slowakei, und ein Gebiet
(Mosonszolnok) umfasst einige Flachen im Nordburgenland, zum Grol3teil aber
Flachen in Ungarn (Abb. 2.1). Es liegen jedoch auch aus angrenzenden ,Neben-
untersuchungsgebieten® Daten flr die Grol3trappe vor, wie etwa aus der Tschech-

ischen Republik.
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Abb. 2.1: Lage des Untersuchungsgebiets ,westpannonischer Raum® (schwarze Linie;
45.000 km?) in Ostosterreich (A; 8.649 km?), Ungarn (H; 22.195 km?), der Slowakei (SK;
10.176 km?) und der Tschechischen Republik (CZ; 3.971 km?). Umfangreiche Untersuchun-
gen wurden in den 7 ,Hauptuntersuchungsgebieten* Westliches Weinviertel (WW), Marchfeld
(MF), Rauchenwarther Platte (RP), Heideboden (HB), Parndorfer Platte (PP), Mosonszolnok
(MS) und Hansag (HA) durchgefiihrt.

Fig. 2.1: Location of the study area “west Pannonian region” (black line; 45,000 km?) in east-
ern Austria (A; 8,649 km?), Hungary (H; 22,195 km?), Slovakia (SK, 10,176 km? and the
Czech Republic (CZ; 3,971 km?). Extensive research was carried out at the seven main
study areas Westliches Weinviertel (WW), Marchfeld (MF), Rauchenwarther Platte (RP),
Heideboden (HB), Parndorfer Platte (PP), Mosonszolnok (MS) and Hansag (HA).
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Westliches Weinviertel

Die gegenwartigen Haupteinstandsgebiete der Grof3trappe im Westlichen Weinviertel
liegen norddstlich des Manhartsberges in einer sanfthigeligen, weitraumig vollig
baum- und strauchlosen Ackerbaulandschaft im Natura 2000 — Vogelschutzgebiet
(SPA) ,Westliches Weinviertel“. Sie befinden sich im pannonischen Klimabezirk auf
Hochflachen zwischen 201 und 335 m Seehohe. Das Untersuchungsgebiet West-
liches Weinviertel hat eine Gesamtgrof3e von ca. 8.900 ha. Die landwirtschaftliche
Nutzung ist gepragt durch ein fur Trappengebiete vergleichsweise vielfaltiges raum-
liches Nebeneinander unterschiedlicher Feldkulturen. Im gesamten Trappenein-
standsgebiet wird vor allem Sommergerste, Winterweizen, Zuckerribe und Erbse,
deutlich seltener Wintergerste angebaut. Der Anteil an Anbauflachen von Kartoffel,
Olkirbis und Kraut ist lokal mitunter recht grofR3, er beschrankt sich aber jeweils auf
bestimmte Bereiche. Grund dafir ist, dass kaum Flachen mit Brunnen bewéassert
werden konnen. Felder mit Winterraps, Sonnenblumen, Mais, Sorghum, Rote Riibe,
Mariendistel, Zwiebel, Luzerne, Saatgutvermehrungen, Saatmohn, Fuchsschwanz,
Sojabohne sowie Grinbrachen sind die Ausnahme.

Ein betrachtlicher Anteil der landwirtschaftlich genutzten Flache in den Hauptein-
standsgebieten der GroR3trappe wird mittlerweile als spezielle Trappenschutzflachen
bewirtschaftet, je nach Lage mit unterschiedlich strikten Auflagen (2008 ca. 3.575 ha

in den Bezirken Hollabrunn und Horn, Finanzierung tiber OPUL).

Marchfeld

Das Marchfeld, eine Ebene aus quartdren Schotterablagerungen nacheiszeitlicher
Verlaufe der Donau, liegt nérdlich der Donau zwischen Wien und der March. Der
Grof3teil des Marchfeldes ist von fruchtbarer Schwarzerde bedeckt und wird nach
ersten Entwasserungen und Dingungen im 19 Jahrhundert seit der zweiten Halfte
des zwanzigsten Jahrhunderts intensiv landwirtschaftlich genutzt. Das Unter-
suchungsgebiet Marchfeld hat eine GesamtgréRe von ca. 12.550 ha.

Es wird insbesondere Getreide (z. T. auch Saatgutvermehrung), Kartoffel, Zwiebel,
Erbse, Karotte, Spinat, Fisole und Zuckerribe angebaut. Der Anteil an Mais ist ver-
gleichsweise gering. Raps wird im Einstandsgebiet der Trappen nur ganz vereinzelt
angebaut, da Probleme mit der Fruchtfolge, insbesondere mit Zuckerriibe, auftreten.

Ein Grof3teil der Flachen wird kiinstlich bewéassert.
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Die gegenwartigen Haupteinstandsgebiete der Groftrappe im Marchfeld liegen auf
137 bis 161 m Seehohe in einer weitgehend ebenen, in grof3en Teilbereichen baum-
und strauchlosen Ackerbaulandschaft des Natura 2000 — Vogelschutzgebietes
.~>andboden und Praterterrasse®. Nur in Teilbereichen bestehen spezielle Trap-
penschutzflachen (2008 ca. 388 ha im Bezirk Géanserndorf, Finanzierung uber
OPUL).

Rauchenwarther Platte

Zwischen den Flussniederungen von Fischa und Schwechat im Wiener Becken sid-
lich der Donau liegt die pannonisch gepragte weithin offene Schotterterrasse der
Rauchenwarther Platte. Sie hat eine Gesamtgrof3e von ca. 1.460 ha. Von zentraler
Bedeutung ist das Brunnlfeld (=Briundlfeld), eine ca. 600 ha grof3e Tafel ohne Hoch-
spannungsleitungen, Windschutzgirtel und Wege. Diese Flache wurde nie kom-
massiert. Noch heute ist das Briindlfeld durch zahlreiche ca. 28 m x 1.500 m groR3e
Ackerstreifen gegliedert, auf denen hauptsachlich Getreide angebaut wird. Weitere
Kulturen sind insbesondere Zuckerriibe, Sonnenblume, Raps und Soja. Aus Kosten-
grianden wird von den Landwirten am Brundlfeld auf eine Bewasserung verzichtet.
Das Einstandsgebiet der Trappen auf der Rauchenwarther Platte liegt auf einer See-
héhe von 185 bis 229 m 0. NN. Derzeit bestehen nur wenige spezielle Trappen-
brachen (2008 9,5 ha im Bezirk Wien-Umgebung, Finanzierung tiber OPUL).

Parndorfer Platte

Die Parndorfer Platte erhebt sich als eine etwa 30 Meter hohe Schotterterrasse nord-
lich von Neusiedler See und Seewinkel aus der pannonischen Tiefebene des Bur-
genlandes. Ihr markanter, teils von L6 bedeckter Stidabhang wird heute tUberwieg-
end fur den Weinbau genutzt. Auf der Platte selbst sind naturliche Eichenmisch-
walder und Waldsteppen, deren Erscheinungsbild im Zurndorfer Eichenwald noch er-
ahnbar ist, langst offener Kulturlandschaft pannonischer Pragung gewichen. Bis in
das vorige Jahrhundert als Weideland mit ausgedehnten Hutweiden und eingestreu-
ten Gehdlzen genutzt, ist die Parndorfer Platte heute Uberwiegend baumfreies Acker-
land, im Westen teilweise durch Windschutzgirtel gekammert. Das Gebiet wird seit
Ende der 1980er Jahre durch die West-Ost verlaufende Autobahn A4 und zwei Hoch-

spannungsleitungen durchschnitten.
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Der gesamte Landschaftsraum der Parndorfer Platte und des Heidebodens liegt im
pannonischen Klimabezirk und z&hlt zu den trockensten und sommerwarmsten Land-
schaften Osterreichs. Jahresniederschlage sinken auf unter 500 mm, Siidostwind
fuhrt im Sommer haufig heil3e und trockene Luftmassen heran, im Winter kontinen-
tale Kaltluft.

Das Untersuchungsgebiet Parndorfer Platte hat eine Gesamtgrof3e von ca. 8.530 ha.
Die landwirtschaftliche Nutzung ist in Teilbereichen sehr intensiv, in anderen Teil-
bereichen aber ist Bewéasserung schwierig, weshalb hier insbesondere Getreide an-
gebaut wird.

Die gegenwartigen Haupteinstandsgebiete der Groldtrappe liegen im Natura 2000 —
Vogelschutzgebiet ,Parndorfer Platte — Heideboden® zwischen 125 und 185 m See-
hohe. Gegenwartig pragen auch zahlreiche spezielle Trappenbrachen den Raum
(2008 ca. 528 ha im Bezirk Neusiedl am See, Finanzierung tiber OPUL).

Heideboden

Der Naturraum des Heidebodens, einer weitgehend baumlosen Ebene von etwa
60 km? GroRe nordlich der Leithaniederung, erstreckt sich iber das Gebiet des
Dreilanderecks Ungarn, Slowakei und Osterreich. Mit dem Heideboden greift die
Kleine Ungarische Tiefebene zwischen Donau- und Leithaniederung weit gegen die
Hundsheimer Berge und das Wiener Becken hin aus. Das Untersuchungsgebiet
Heideboden hat eine GesamtgroRe von ca. 18.150 ha, davon 11.000 ha im Nord-
burgenland, 4.345 ha in Ungarn und 2.805 ha in der Slowakei.

Auch der Heideboden ist beinah flachendeckend landwirtschaftlich genutzt, kinst-
liche Bewasserung ermoglicht hier aber, anders als auf der Parndorfer Platte, den
Anbau von Mais.

Die gegenwartigen Haupteinstandsgebiete der GroR3trappe liegen in den drei Natura
2000 — Vogelschutzgebieten ,Parndorfer Platte — Heideboden® (A), ,Sysl'ovské polia“
(SK) und ,Mosoni-sik” (H) zwischen 122 und 158 m Seehé6he. In Teilbereichen
bestehen hier auch zahlreiche spezielle Trappenschutzflachen (2008 ca. 827 ha im
Bezirk Neusiedl am See, Finanzierung tiber OPUL sowie mehr als 1.000 ha mit spez-

iellen Bewirtschaftungsauflagen im ungarischen Komitat Gydr-Moson-Sopron).
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Mosonszolnok

Das Untersuchungsgebiet Mosonszolnok liegt im Ubergangsbereich der Kleinen Un-
garischen Tiefebene (Kisalféld) mit dem Fert6-Hansag-Becken an der Westgrenze
Ungarns. Es ist etwa 10 km von der Stadt Mosonmagyarovar und 15 km von der
Grenzubergangsstelle Hegyeshalom entfernt und hat eine Gesamtgrof3e von ca.
14.620 ha, davon 12.387 ha in Ungarn und 2.232 ha im Nordburgenland.

Die gegenwartigen Haupteinstandsgebiete der Grof3trappe im Gebiet liegen im un-
garischen Natura 2000 — Vogelschutzgebiet ,Mosoni-sik” (H) sowie in den an-
grenzenden Bereichen im Nordburgenland zwischen 115 und 155 m Seehdhe. In
den ungarischen Teilbereichen sind auch hier zahlreiche Trappenschutzflachen an-
gelegt (2008 mehr als 3.000 ha mit speziellen Bewirtschaftungsauflagen im Komitat

Gyor-Moson-Sopron).

Hansag

Sudostlich des Neusiedler See-Gebietes erstreckt sich der grof3teils in Ungarn
liegende Hansag, im Osterreichischen Teil Waasen genannt. Sudlich von Andau und
Tadten sowie sudostlich von Wallern, nahe der ungarischen Grenze, sind Restbe-
stadnde der einstigen Moorwiesen und Schilfréhrichte erhalten geblieben. Die Kern-
zone dieser Flachen bilden die 140 ha umfassenden ,Kommassantenwiesen®, die
1973 zum Vollnaturschutzgebiet erklart wurden. 1992 entstand auf diesem Gebiet die
Bewahrungszone ,Waasen-Hansag“ als Teil des Nationalparks Neusiedler See-
Seewinkel. Mit dem EU-Beitritt Osterreichs 1995 erfolgte die Extensivierung groRer
Ackerflachen im Nahbereich der Kommassantenwiesen. Das Untersuchungsgebiet
Hansag hat eine Gesamtgrof3e von ca. 3.500 ha.

Die gegenwartigen Haupteinstandsgebiete der GroRtrappe im Naturraum Hansag
liegen im Natura 2000 — Vogelschutzgebiet ,Waasen — Hansag“ zwischen 112 und
119 m Seehbhe. Abgesehen von den Kommassantenwiesen, die von ortsansassigen
Landwirten im Auftrag der Nationalparkverwaltung unter Berlcksichtigung der An-
spruche der Groltrappe nach einem jahrlich angepassten Mahdregime bewirt-
schaftet werden, gibt es in diesem Teilgebiet keine speziellen Trappenschutzflachen.
Im Nahbereich der Kommassantenwiesen bestehen jedoch zahlreiche beweidete
bzw. gemahte Wiesenflachen (2008 ca. 1.140 ha im Bezirk Neusiedl am See, Finan-
zierung tber OPUL), bei deren Management kiinftig die Bedirfnisse der GrofRtrappe

und anderer ausgewahlter Vogelarten starker bertcksichtigt werden.
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2.3.2. Methode

Die systematische Erfassung der Verbreitung der westpannonischen Population der
Grol3trappe erfolgte in den bekannten aktuell genutzten Haupteinstandsgebieten in
den sieben Hauptuntersuchungsgebieten. Dariiber hinaus wurden mdoglichst viele
Beobachtungen aus dem gesamten westpannonischen Raum bericksichtigt.

In einer Datenbank des Erstautors liegen von allen Autoren sowie zahlreichen
weiteren Personen derzeit (Stand: Oktober 2009) 28.234 Datenséatze mit Verbrei-
tungspunkten der Groftrappe von 3.431 Tagen vor. Davon stammen 27.007
Datensatze von 2.684 Tagen aus dem Zeitraum ab dem 01.01.2000. Die west-
pannonische Population der Grol3trappe zé&hlt damit sicherlich aktuell zu den am
besten erfassten Populationen dieser weltweit gefahrdeten Vogelart.

Samtliche weiteren Auswertungsschritte (z. B. Datengruppierung) erfolgten innerhalb
eines Datenbanksystems. Die Visualisierung der Ergebnisse (Diagramme und Ver-
breitungskarten) wurde mittels der Tabellenkalkulation Microsoft Excel® und dem
Geographischen Informationssystem ESRI ArcGis 9.1® durchgefihrt.

Fur die Erstellung der Abbildungen wurde neben den Daten der Autoren auch auf
Literaturangaben zuriickgegriffen. Fur die 7 Hauptuntersuchungsgebiete liegen aus
den letzten Jahren zahlreiche unpublizierte Projektberichte der Autoren vor, die als
Basis fur die Erstellung der Tabellen dienten. Westliches Weinviertel: R. Raab
(Sommer 2002 bis Winter 2008/2009); Marchfeld: H. P. Kollar und M. Seiter (1989
bis 1999) sowie R. Raab (1999 bis Winter 2008/2009); Rauchenwarther Platte: R.
Raab (2000 bis Winter 2008/2009); Parndorfer Platte, Heideboden und Mo-
sonszolnok: H. Wurm (1990 bis Sommer 2001), S. Faragé (1990 bis 2004), R. Raab
(Sommer 2002 bis Winter 2008/2009), P. Spakovszky (Winter 2004/2005 bis Winter
2008/2009); Hanséag: E. Patak (1994 bis 2008). Daneben wurde auf ebensolche Be-
richte von Anton Stefan Reiter fir das Westliche Weinviertel fir den Zeitraum 1996
bis Friihjahr 2002 (Reiter 1997a, 1997b, 1998, 1999, 2000b, 2001b und 2002) und
von Beate Wendelin fur die Parndorfer Platte und Heideboden fur den Zeitraum Win-
ter 2001/2002 bis Sommer 2002 (Wendelin 2002) zuriickgegriffen.

Fur die Erstellung der Karte fiir den Zeitraum um 2005 wurden ausschlie3lich kon-
krete Beobachtungspunkte aus der Datenbank aus dem Zeitraum 01.01.2000 bis
05.09.2009 verwendet. Fur die Darstellung der Verbreitung wurden nur jene Punkte
herangezogen, aus deren Umfeld (Raster von 2x2 km) auch Daten aus zumindest

einem weiteren Jahr vorlagen, das heif3t, Einzelbeobachtungen aus nur einem Jahr
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wurden nicht bericksichtigt. Um die Punkte herum wurde zur flachigen Darstellung
jeweils ein Puffer von 750 m gelegt. Da nur die von der Grof3trappe nutzbaren Land-
schaftsteile dargestellt werden sollten, wurden Uberlappungen des Puffers mit Sied-
lungen, Waldflachen oder grél3eren Weingartenkomplexen ausgeschlossen. Fur die
Karten aus dem Zeitraum um 1970 und um 1995 wurden neben den konkreten Ver-
breitungspunkten insbesondere Karten aus der Literatur als Grundlage fur die
Abgrenzung der Verbreitung der GroRtrappe verwendet. Auch dabei wurden Uber-
lappungen mit Siedlungen, Waldflachen oder gréReren Weingartenkomplexen aus-
geschlossen.

Beim ,Brutzeitbestand“ wurden in den Tabellen nur jene Individuen angefihrt, die
sich wahrend eines Grolteils der Brut- und Balzzeit (also zumindest von April bis
Mai) im jeweiligen Gebiet aufgehalten haben. Da in den meisten Gebieten einzelne
bis einige Individuen das jeweilige Gebiet im Laufe des Aprils verlassen und sich
dann zum Teil offenbar auch abseits der bekannten und gut untersuchten Hauptein-
standsgebiete aufhalten, ist die Summe der Brutzeitbestédnde niedriger als die der
Winterbestande (abztglich der von Februar bis April tot aufgefundenen Trappen). In
der Kategorie ,fligge Junge“ wurden nur jene Jungvdgel erfasst, die mindestens im
September des jeweiligen Jahres noch am Leben waren und im jeweiligen Teilgebiet
angetroffen werden konnten. Die Zahl der geschlipften Jungen, aber auch die Zahl
der fluggen Jungen ist im Hochsommer noch deutlich héher als im September, da die
Sterblichkeit insbesondere in den ersten Lebenswochen sehr hoch ist. Im September
lassen sich die Jungvogel leichter erfassen, daher sind diese Bestandszahlen besser
und sinnvoller vergleichbar. Der ,Herbstbestand“ umfasst den Gesamtbestand (Adult-

tiere und Jungtiere) im jeweiligen September (bis Anfang Oktober).

2.4. Ergebnisse

2.4.1. Entwicklung der Winterbestande der gesamten westpannonischen Popu-
lation von 1900 bis 2009 im Uberblick

Die westpannonische Population der Grof3trappe ist von zumindest 3.500 Individuen
im Jahr 1900 auf 129 Individuen im Winter 1995/1996 zusammengebrochen (Abb.
2.2). Von da an ist der Bestand bis zum Winter 2008/2009 nach umfangreichen
grenziuberschreitenden Schutzbemihungen wieder auf 376 Individuen angewachsen
(Abb. 2.3).
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Besonders auffallig ist der Bestandsanstieg von 1998 bis 2009 im Heideboden und
im Westlichen Weinviertel (Tab. 2.1 und Tab. 2.2). Im Februar 2007, 2008 und 2009
hielt sich fast der gesamte Bestand der westpannonischen Population in den offen-
bar attraktiven Wintereinstandsgebieten in Niederdsterreich und im Burgenland auf,
somit waren in den letzten drei Wintern seit langer Zeit wieder mehr als 300

GroRtrappen in Osterreich anzutreffen.
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Abb. 2.2: Winterbestdnde der westpannonischen Population der Grof3trappe im Zeitraum
1900 bis 2009; Datengrundlage: Glutz von Blotzheim et al. 1994, Reiter 1998, 2001b, Kollar
2001, Faragd 2006 sowie eigene Daten (Angaben fur 1900 bis 1990 beruhen auf Schatzun-
gen aufgrund von Literaturangaben).

Fig. 2.2: Wintering numbers of the west Pannonian population of Great Bustard between
1990 and 2009; data from Glutz von Blotzheim et al. 1994, Reiter 1998, 2001b, Kollar 2001
and Faragé 2006 as well as the authors’ data (numbers for 1900 to 1990 estimated).
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Abb. 2.3: Winterbestande der westpannonischen Teilpopulation der Grof3trappe fur den Zeit-
raum 1995/1996 bis 2008/2009; Datengrundlage: Reiter 1998, 1999, 2000b, 2001b, 2002
sowie eigene Daten von H. P. Kollar, E. Patak, R. Raab, P. Spakovszky und H. Wurm.

Fig. 2.3: Wintering numbers of the west Pannonian population of Great Bustard between
1995/1996 and 2008/2009; data from Reiter 1998, 1999, 2000b, 2001b, 2002 and from H. P.
Kollar, E. Patak, R. Raab, P. Spakovszky and H. Wurm.

Tab. 2.1: Winterbestande der westpannonischen Teilpopulation der Grof3trappe, getrennt fur
die einzelnen Trappengebiete im Februar 1998 bzw. Februar 2001; als immature (imm.)
Hahne wurden nur die vorjahrigen, grauhalsigen Junghdhne angesprochen, alle anderen
wurden als alte Hahne bezeichnet; Datengrundlage: Reiter (1999, 2001b) sowie eigene Da-
ten von H. P. Kollar, E. Patak, R. Raab und H. Wurm.

Tab. 2.1: West Pannonian Wintering population of the Great Bustard for each of the main
study areas in February 1998 and February 2001, only males of the previous year with grey
coloured necks and throats were classified as immature (imm.), all the other males were
classified as adult; data source: Reiter (1999, 2001b) and data from H. P. Kollar, E. Patak, R.
Raab and H. Wurm.

Februar 1998 Februar 2001
Alte Imm. Alte Imm.

Hahne Hahne Hennen Total Hahne Hahne Hennen Total
Westliches Weinviertel 10 2 14 26 16 3 24 43
Marchfeld 0 2 6 8
Rauchenwarther Platte 0 0
Heideboden 30 53 83 34 4 70 108
Parndorfer Platte 0 0
Mosonszolnok 4 1 29 34 15 15
Hansag 0 0
Westpannonische 44 3 96 143 52 7 115 174

Trappenpopulation
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Tab. 2.2: Winterbestande der westpannonischen Teilpopulation der Grof3trappe, getrennt fur
die einzelnen Trappengebiete im Februar 2005 bzw. Februar 2009; als immature (imm.)
Hahne wurden nur die vorjahrigen, grauhalsigen Junghdhne angesprochen, alle anderen
wurden als alte Hahne bezeichnet; Datengrundlage: eigene Daten von R. Raab und seinen
Mitarbeitern und P. Spakovszky.

Tab. 2.2: West Pannonian Wintering population of the Great Bustard for each of the main
study areas in February 2005 and February 2009, only males of the previous year with grey
coloured necks and throats were classified as immature (imm.) males, all the other males
were classified as adult males; data source: data from R. Raab and his staff and P.
Spakovszky.

Februar 2005 Februar 2009
Alte Imm. Alte Imm.

Hahne Hahne Hennen Total Hahne Hahne Hennen Total
Westliches Weinviertel 15 2 33 50 21 4 38 63
Marchfeld 3 1 11 15 3 9 12
Rauchenwarther Platte 0 0
Heideboden 52 2 110 164 89 14 147 250
Parndorfer Platte 0 0
Mosonszolnok 15 1 41 57 11 40 51
Hanséag 0 0
Westpannonische 85 6 195 286 124 18 234 376

Trappenpopulation

2.4.2. Bestandsentwicklungen in Ostosterreich und Westungarn
Bestandsentwicklung von 1940 bis 2008 im Uberblick

In Osterreich ist der Bestand an GroRtrappen von etwa 700-800 Individuen gegen
Mitte des 20. Jahrhunderts (1942) auf 150-170 Anfang der Siebziger (1970-1972)
und auf etwa 60 gegen Ende des Jahrhunderts zuriickgegangen (Kollar 2001). Im
Zeitraum von 1900 bis 1972 gab es in Osterreich keine speziellen Trappenschutz-
flachen. Erst 1973 wurden die 140 ha umfassenden ,Kommassantenwiesen® im Han-
sag zum Vollnaturschutzgebiet erklart. In den darauf folgenden Jahren wurden auch
in anderen Gebieten erste spezielle Trappenschutzflachen angelegt (im Marchfeld
beispielsweise 1979; Kollar 1983), allerdings bis 1994 zumeist nur in geringem
FlachenausmaRB. Seit 1995 wurden in Osterreich im Rahmen des Agrar-Umwelt-
programms OPUL (Osterreichisches Programm zur Foérderung einer umweltge-
rechten, extensiven und den natirlichen Lebensraum schitzenden Landwirtschaft)
zahlreiche spezielle Trappenschutzflachen angelegt. Ihr Ausmald betrug im Zeitraum
1995 bis 2000 rund 300 ha und erhéhte sich ab 2003 auf rund 5.000 ha (Abb. 2.4). In
den letzten Jahren ist auch die Zahl der in Osterreich lebenden Trappen wieder auf
ca. 210 Tiere (Brutzeit 2008) angestiegen.
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Abseits der im Folgenden detaillierter dargestellten Teilgebiete bestanden im Wiener
Becken sudlich der Donau noch bis in die 2. Halfte des 20. Jahrhunderts einige
kleine Trappenvorkommen. Hier lebten um 1940 noch mehr als 100 Trappen (Luk-
schanderl 1971), 1990 nur mehr 2 und seither sind diese Vorkommen — abgesehen
von den Einzelvogeln auf der Rauchenwarther Platte — erloschen (Kollar 2001). Nur
eine Mitteilung von Jagern uber eine Einzelbeobachtung eines Trupps von 5 bis 8
Trappen aus der Umgebung von Gramatneusiedl fur den 19. und 20. November
2002 liegt vor.

In Westungarn ist der Bestand zur Brutzeit ebenso wie in Ostdsterreich von 1940 bis
1995 stark gesunken (Faragd 2006), hat sich aber im Unterschied zu Ostdsterreich
seither nicht mehr so deutlich erholt (Tab. 2.3) und ist seit 2005 offenbar stabil (Tab.
2.4).
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Abb. 2.4: Entwicklung der Bestande der GroR3trappe (Individuen zur Brutzeit) in Ostdsterreich
von 1940 bis 2008 (schwarze Saulen) sowie die Gesamtflache der OPUL-Trappen-
schutzflachen in Ostosterreich von 1996 bis 2008 (weilRe Saulen) im Uberblick; Daten-
grundlage: Glutz von Blotzheim et al. 1994, Reiter 1997a, 1999, 2001a, 2001b, 2002, Kollar
2001, sowie eigene Daten von H. P. Kollar, E. Patak, R. Raab und H. Wurm.

Fig. 2.4: An overview of the trend in numbers of Great Bustard (numbers of individuals during
the breeding season) in eastern Austria between 1940 and 2008 (black column) and the total
area of OPUL-Great Bustard protection fields between 1996 and 2008 (white column); data
from Glutz von Blotzheim et al. 1994, Reiter 1997a, 1999, 2001a, 2001b, 2002, Kollar 2001
and from H. P. Kollar, E. Patak, R. Raab and H. Wurm.
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Tab. 2.3: Entwicklung der Besténde der Grof3trappe (Individuen zur Brutzeit) in Ostdsterreich
und in Westungarn von 1940 bis 2008 im Uberblick, getrennt fiir die einzelnen Trappenge-
biete; Datengrundlage: Fodor et al. 1971, Sterbetz 1978, Faragd 1982, 1985, 1987, 1990,
1992, 2006, Glutz von Blotzheim et al. 1994, Kollar 2001, sowie eigene Daten H. P. Kollar, E.
Patak, R. Raab, P. Spakovszky und H. Wurm.

Tab. 2.3: Overview of the population-trend of Great Bustards (humbers of individuals in the
breeding season) in Eastern Austria and Western Hungary between 1940 and 2008 for each
main study area; data sources: Fodor et al. 1971, Sterbetz 1978, Faragd 1982, 1985, 1987,
1990, 1992, 2006, Glutz von Blotzheim et al. 1994, Kollar 2001 as well as data from H. P.
Kollar, E. Patak, R. Raab, P. Spakovszky and H. Wurm.

ca. 1940 ca.1970 ca. 1980 1990 1996 2000 2003 2006 2008
WestlichesWeinviertel 23-27 20-27 15-20 22 35 40 53 55
Marchfeld 294-387 55 47 25 12 6 8 5 10
Wiener Becken >100 15-25 2-3 2 0 0 0 0 0
Rauchenwarther Platte ca. 20 7-8 2 4 1 1 3 0 0
Heideboden (6sterr. Teil) ca.20? 3472 0 1 14 34-67 77-93 93-101
Parndorfer Platte 300-400 20-30 12 6 6 5 6 8 25-26
Hansag (Osterr. Teil) 40-50 ca. 40 16 14-16 10-14 16-17 24-27 22-24
Ostdsterreich gesamt 700-800 150-170 ca.130 68-73 56-58 71-75 107-141 167-186 205-216
Kisalfold (Mosonszolnok, ... 500 159 100 86 65-66 89 114 104 111
Sarrét und Fejér 320 40 24 5 ? ? 0 0 0
Balaton ? ? 2 6? 0 0 0 0 0
Westungarn gesamt 820-? 199-? 126 97 65-66 ca. 89 114 104 111
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Tab. 2.4: Entwicklung der Bestéande der Grof3trappe (Individuen zur Brutzeit) in Ostdsterreich
(A) und in Westungarn (H) von 2005 bis 2008 im Detail, getrennt fiir die einzelnen Trappen-
gebiete; Datengrundlage: eigene Daten von R. Raab und seinen Mitarbeitern, E. Patak
(Hanség, osterr. Teil) und P. Spakovszky (H). WW = Westliches Weinviertel, MF = March-
feld, WB = Wiener Becken, RP = Rauchenwarther Platte, HB = Heideboden, HA = Hansag,
MS = Mosonszolnok;

Tab. 2.4: Trends of Great Bustard numbers (numbers of individuals in the breeding season)
in Eastern Austria (A) and Western Hungary (H) between 2005 and 2008 in detail for each
main study area; data source: data from R. Raab and his staff, E. Patak (Austrian part of
Hans&g) and P. Spakovszky (H). WW = Westliches Weinviertel, MF = Marchfeld, WB = Wie-
ner Becken, RP = Rauchenwarther Platte, HB = Heideboden, HA = Hansag, MS = Mosons-
zolnok;

Brutzeitbestand 2005 Brutzeitbestand 2006 Brutzeitbestand 2007 Brutzeitbestand 2008

3 Q Ges. a Q Ges. 3 Q Ges. a Q Ges.
WWwW 16 31 47 18 35 53 19 30 49 21 34 55
MF 2 5 7 1 4 5 2 5 7 1 9 10
WB 0 0 0 0 0 0 0 0 0 0 0 0
RP 0 0 0 0 0 0 0 0 0 0 0 0
HB (A) 22-44 38 60-82 35-52 41 76-93  43-56 42 85-98 46-54 47 93-101
PP 0 8 8 0 8 8 0 14 14 1-2 24 25-26
HA (A) 10-12 8-9 18-21 16-19 8 24-27 16-17 10 26-27 15 7-9 22-24
A ges. 50-74 90-91 140-165 70-90 96 166-186 80-94 101 181-195 84-93 121-123 205-216
HB (H) 30-45 57 87-102 38-51 40-50 78-101 45-55 53 98-108 33-40 43-66 76-106
MS (H) 0 2-3 2-3 0 2-3 2-3 0 5-6 5-6 0 4-5 4-5
Hges. 3045 59-60 89-105 38-51 42-53 80-104 45-55 58-59 103-114 33-40 47-71 80-111

Bestandsentwicklung im Westlichen Weinviertel

In den Jahren 1966 und 1967 umfasste das Trappenvorkommen im Westlichen
Weinviertel 23 bis 27 Individuen, darunter 5 balzende Hahne (Lukschanderl 1971).
Von 1969/70 bis 1974/75 umfasste der Winterbestand zwischen 14 und 31 Individu-
en der Grof3trappe (Lutkens & Eder 1976). 1977 bis 1979 wurden im Frihjahr jeweils
22 bis 25 Trappen gezahlt, in den Achtzigern und friithen Neunzigern schwankte der
Bestand zwischen etwa 15 und 20 Individuen (Kollar 2001).

Erst ab 1996 kam es im Westlichen Weinviertel aufgrund von intensiven Schutzbe-
muhungen zu einem kontinuierlichen Zuwachs der Trappenpopulation von 22 Alt-
vogeln im April 1996 auf 43 Altvogel im April 2001 (Reiter 1997a, 2001a, 2002). In
diesem Zeitraum verungliickten in diesem Gebiet vier Grol3trappen nachweislich an
Freileitungen (Reiter 2000a, 2002). Seither stieg der Bestand auf 55 Altvogel zur
Brutzeit 2008 weiter an, allerdings nicht mehr ganz so stetig (Tab. 2.5, Abb. 2.5).

44



Vor allem bedingt durch die geringe Anzahl an fliggen Junghahnen hat sich das
Geschlechterverhaltnis in den letzten Jahren deutlich zu Gunsten der Hennen ver-
andert. Insgesamt sind im Zeitraum von 1996 bis 2008, also in 13 Jahren, 31
Junghahne und 64 Junghennen ligge geworden, die Anfang September des jeweili-
gen Jahres noch am Leben waren. Der Herbstbestand unterliegt oft raschen Veran-
derungen. Lebten Anfang September 2003 noch 50 Trappen im Westlichen Wein-
viertel, waren es Ende September nur mehr 44, da insgesamt 6 Individuen ver-
storben waren, 5 davon durch Leitungskollision. Der Frihjahrsbestand ist zur Brutzeit
ebenfalls nicht konstant, da sich haufig einzelne Individuen fir einige Tage oder
Wochen beispielsweise in den ehemaligen Einstandsgebieten in Tschechien aufhal-

ten.
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Abb. 2.5: Bestand der Groftrappe (Brutzeitbestand sowie fliigge Jungtrappen, die Anfang
September noch am Leben waren) im Westlichen Weinviertel im Zeitraum von 1996 bis
2008; Datengrundlage: Reiter 1997a, 1997b, 1999, 2000b, 2001a, 2001b, 2002 und eigene
Daten von R. Raab (Herbst 2002 bis 2008).

Fig. 2.5: Numbers of Great Bustards (population size during the breeding season as well as
fledged juvenile Great Bustards that were still alive in Septeber) in the Westliches Weinviertel
between 1996 and 2008; data from Reiter 1997a, 1997b, 1999, 2000b, 2001a, 2001b, 2002
and from R. Raab (autumn 2002 until 2008).
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In Tschechien konnten von 1996 bis 2005 trotz der Zunahme im nahe gelegenen
Westlichen Weinviertel keine Brutnachweise mehr erbracht werden (Skorpikova
2004, 2005). Erfreulicherweise briteten im Jahr 2006 in Tschechien 3 Hennen, eine

davon zog erfolgreich einen Junghahn auf. 2007 und 2008 gelang kein Brutnachweis
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(Skorpikova, unpubl.). Die grenznahen Vorkommensgebiete in Tschechien stehen
aber jedenfalls, wie zahlreiche Daten belegen, in Zusammenhang mit dem West-
lichen Weinviertel.

Tab. 2.5: Bestand der Grof3trappe im Westlichen Weinviertel im Zeitraum von 1996 bis 2008;
Datengrundlage: Reiter 1997a, 1997b, 1999, 2000b, 2001a, 2001b, 2002 und eigene Daten
von R. Raab (Herbst 2002 bis 2008).

Tab. 2.5: Numbers of Great Bustards at Westliches Weinviertel between 1996 and 2008;
data source: Reiter 1997a, 1997b, 1999, 2000b, 2001a, 2001b, 2002 and data from R. Raab
(from autumn 2002 until 2008).

Brutzeitbestand fligge Junge Herbstbestand
Jahr 3 Q ges. 3 Q ges. 3 Q ges.
1996 7 15 22 3 7 10 11 22 33
1997 11 12 23 2 2 4 12 14 26
1998 12(-13) 13 25(-26) 3 3 6 15 16 31
1999 15 16 31 1 3 4 17 19 36
2000 17 18 35 3 7 10 20 25 45
2001 19 24 43 1 1 2 20 24 44
2002 17 22 39 4 4 8 20 26 46
2003 19 21 40 1 9 10 20 30 50
2004 13 27 40 2 6 8 17 33 50
2005 16 31 47 4 7 11 21 37 58
2006 18 35 53 2 2 4 21 31 52
2007 19 30 49 1 8 9 21 36 57
2008 21 34 55 4 5 9 26 38 64

Bestandsentwicklung im Marchfeld

Der Bestand der Grol3trappe ist im Marchfeld von ca. 300 Trappen im Jahr 1942 auf
47 (16 Hahne und 31 Hennen) im Jahr 1980 und weiter auf 22 (12 und 10) im Jahr
1985 zurtickgegangen. Nach einer leichten Bestandserholung bis 1989 (Kollar 1989),
die mit ersten Trappenschutzflachen seit 1983 in Zusammenhang gebracht werden
kann (Kollar 1983), setzte wieder ein Ruckgang ein (Kollar 2001), der erst 2006 zum
Stillstand kam.

Der Brutzeitbestand der Grol3trappe hat sich im Zeitraum von 1989 bis zum Frih-
sommer 2000 im Marchfeld von 13 Hahnen und 15 Hennen um 22 Individuen auf 2
Hahne und 4 Hennen reduziert. Eine starke Abnahme der Hahne, und zwar um 8
Exemplare, erfolgte im Zeitraum von 1989 bis 1992. Im Zeitraum von Frihjahr 1989
bis Frihjahr 2004 gab es in 16 Brutsaisonen insgesamt nur 20 fliigge Jungvogel, die
Anfang September des jeweiligen Jahres noch am Leben waren. Im gleichen Zeit-

raum sind 32 Trappen nicht mehr ins Marchfeld zuriickgekehrt (Tab. 2.6, Abb. 2.6).
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Im Winter 2000/2001 sind die GrofRtappen im Marchfeld geblieben, und erstmalig seit
zumindest 1989 gab es uber den Winter keine Verluste und somit einen hoheren
Frihjahrsbestand als im Vorjahr (Tab. 2.6). Auffallig sind die Bestandsschwankungen
zu den verschiedenen Jahreszeiten insbesondere im Zeitraum von Herbst 2004 bis
Winter 2007/2008. So stieg der Bestand im Spatherbst und Winter 2004 Uber das ur-
springlich zu erwartende Maf3 von 9 Trappen an und erreichte mit 13 Trappen im
Brutgebiet (2 alte und ein immaturer Hahn sowie 10 Hennen) sowie zwei weiteren
Trappen (ein alter Hahn und eine alte Henne), die auRerhalb des Brutgebietes, im
Raum Prottes und Angern, beobachtet wurden, mit gesamt 15 Individuen einen

Hohepunkt.
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Abb. 2.6: Bestand der Groldtrappe (Brutzeitbestand sowie fligge Jungtrappen, die Anfang
September noch am Leben waren) im Marchfeld im Zeitraum von 1989 bis 2008; Daten-
grundlage: eigene Daten von H. P. Kollar (1989 bis 1999) und R. Raab (1999 bis 2008).

Fig. 2.6: Numbers of Great Bustards (population size during the breeding season as well as
fledged juvenile Great Bustards that were still alive in September) in Marchfeld between
1989 and 2008; data from H. P. Kollar (from 1989 to 1999) and R. Raab (1999 to 2008).

Zur Brutzeit 2005 waren im Marchfeld jedoch nur 2 Hahne und 5 Hennen nachzuwei-
sen. Anfang November 2005 umfasste der Bestand 14 Individuen. Ein Hahn des Ge-
bietes verstarb am 24.1.2006 durch Leitungskollision und zur Brutzeit 2006 konnten
nur ein Hahn und 4 Hennen regelmalig im Marchfeld angetroffen werden. Im Herbst
2006 waren regelmalfig ein alter und ein immaturer Hahn sowie 13 Hennen, darunter

eine Junghenne anzutreffen. Im Februar 2007 waren nur ein immaturer Hahn und 5
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Hennen zu beobachten. Ende Marz 2007 konnten ein alter Hahn, ein immaturer
Hahn und zumeist 14 Hennen, einmalig sogar 16 Hennen (am 30.3.2007) festgestellt
werden. Am 2. April 2007 waren nur mehr 6 Hennen im Marchfeld anzutreffen und ab
dann regelmaRig nur mehr ein alter Hahn, ein immaturer Hahn und 5 Hennen. Im
Herbst 2007 waren ein immaturer Hahn sowie 9 Hennen, darunter 2 Junghennen
anzutreffen. Ab Ende Janner 2008 bis Ende Februar 2008 waren wieder bis zu 2 alte

Hahne und 12 Hennen im Marchfeld zu beobachten.
Tab. 2.6: Bestand der Grof3trappe im Marchfeld im Zeitraum von 1989 bis 2008; Datengrund-
lage: eigene Daten von H. P. Kollar (1989 bis 1999) und R. Raab (1999 bis 2008).

Tab. 2.6: Numbers of Great Bustards at Marchfeld between 1989 and 2008; data source:
data from H. P. Kollar (from 1989 until 1999) and R. Raab (from 1999 until 2008).

Brutzeitbestand fligge Junge Herbstbestand
Jahr 3 ? ges. 4 @ unb. ges. & @ unb. ges.
1989 13 15 28 1 1 13 15 1 29
1990 13 12 25 0 13 12 25
1991 9 11 20 1 1 10 11 21
1992 5 11 16 1 1 5 11 1 17
1993 4 11 15 1 2 5 12 17
1994 4 11 15 1 4 12 16
1995 4 10 14 0 4 10 14
1996 3 9 12 1 1 4 9 13
1997 2 8 10 1 1 2 9 11
1998 2 6 8 1 1 2 3 7 10
1999 2 5 7 1 1 2 5 1 8
2000 2 4 6 2 2 2 6 8
2001 2 6 8 1 1 2 7 9
2002 2 5 7 2 2 3 5 8
2003 3 5 8 1 1 2 3 6 9
2004 2 5 7 2 2 3 8 11
2005 2 5 7 1 2 3 3 11 14
2006 1 4 5 1 1 2 13 15
2007 2 5 7 2 2 2 9 11
2008 1 9 10 1 1 3 10 13

Bestandsentwicklung auf der Rauchenwarther Platte

Zumindest seit Ende des 19. Jahrhunderts liegen aus dem Bereich der Rauchen-
warther Platte GroRtrappenbeobachtungen vor (Uberblick in Kollar 2001). Um 1955
wurden dort jedes Jahr mindestens 26 Stick, und zwar von April bis zum Herbst
(teilweise bis Anfang November) beobachtet. Um 1970 waren es 15 Individuen (L.
Kienl & L. S6gnu, mindl. Mitt.). In den Jahren 1973 und 1975 wurde im Bereich Him-

berg und Rauchenwarth ein Herbstbestand von jeweils ca. 15 Grol3trappen (darunter
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ein starker Hahn und 2 Junghahne) festgestellt (Litkens & Eder 1977). Ende der
1980er Jahre wurden jeweils 4 bis 5 Stiick, Anfang der 90er Jahre 2 bis 3 Hennen
und spater nur noch eine Henne festgestellt. Bis Ende der 80er Jahre wurden regel-
maRig auch balzende Hahne im Gebiet beobachtet, wobei in friiheren Jahren oft 2
bis 3 gleichzeitig balzende Hahne registriert wurden (L. Kienl & L. Ségnu, mundl.
Mitt.).

Tab. 2.7: Bestand der GroR3trappe auf der Rauchenwarther Platte im Zeitraum von 1991 bis

2008; Datengrundlage: eigene Daten von R. Raab (2000 bis 2008) sowie zahlreiche Mittei-
lungen.

Tab. 2.7: Numbers of Great Bustards at Rauchenwarther Platte between 1991 and 2008;
data source: data from R. Raab (from 2000 until 2008) as well as many personal communi-
cations by other observers.

Brutbestand fligge Junge Herbstbestand
ges. 3 Q ges. 3 ges.

Jahr 3
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004 1
2005
2006
2007
2008
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Der Brutzeitbestand der GroR3trappe auf der Rauchenwarther Platte umfasste 1991
noch 3 Hennen. Danach war bis 2004 zumeist nur 1 Henne anzutreffen, und von
2005 bis 2008 war der Bestand zur Brutzeit erloschen. Im Winterhalbjahr verlieRen
die Trappen regelméafig die Sturm-exponierte Rauchenwarther Platte (mundl. Mitt.
zahlreicher Jager und Landwirte aus Rauchenwarth). Nach vielen erfolglosen Jahren
wurden im Jahr 2000 wieder ein Junghahn und 2002 eine Junghenne fligge (Tab.
2.7). Ein Hahn, vermutlich jener, der im Jahr 2000 geschlipft war, konnte interessan-

ter Weise von 2001 bis 2005 jeweils in den Sommermonaten nachgewiesen werden.
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So konnten am 3.8. und 15.8.2002 alle drei Trappen gemeinsam festgestellt werden.
Am 3.12.2002 konnten von einem Jager uUberraschenderweise jedoch sogar 7 Trap-
pen auf der Rauchenwarther Platte beobachtet werden. Auch im Jahr 2003 wurden
die 2 Hennen und der Hahn im Juli einige Male beobachtet, im Herbst jedoch nicht
mehr. Im Juni 2004 ist eine Henne (vermutlich die altere) wahrscheinlich nattrlichen
Todes gestorben. Der Hahn hielt sich noch bis zumindest 12. August 2004 im Gebiet
auf, danach wurde er erst wieder im Juli 2005 mehrfach bestéatigt. Von Ende Juli
2005 bis Mitte Juli 2008, also fast drei Jahre lang, gelangen jedoch keine Nachweise
von Groldtrappen auf der Rauchenwarther Platte. Umso erfreulicher war der Nach-
weis eines alten Hahnes (mit grof3er Wahrscheinlichkeit wieder das im Jahr 2000 im
Gebiet geschlupfte Individuum) ab jeweils Mitte Juli in den beiden Sommern 2008
und 2009.

Bestandsentwicklung auf der Parndorfer Platte

Die Parndorfer Platte ist altes Trappengebiet und z&hlte beispielsweise 1922 mit et-
wa 300 Groltrappen alleine im Revier Zurndorf (Lukschanderl 1971) zu den wichtigs-
ten Trappengebieten Osterreichs. Weitere Nachweise von Trappen auf der Parndor-
fer Platte stammen aus den Sechzigern (1967: 22 Individuen), den Siebzigern (1979:
19) und den Achtzigern (1986: 8) des letzten Jahrhunderts (Uberblick in Kollar 2001).
Zur Brutzeit 1990 waren auf der Parndorfer Platte insgesamt 6 Hennen zu beobach-
ten. Bis zum Jahr 2006 umfasste der Bestand zur Brutzeit zumeist nur 4 bis 8 Hen-
nen, und nur in wenigen Jahren konnten im April und Mai auch Hahne beobachtet
werden. Erst 2007 setzte ein sprunghafter Anstieg des Hennenbestandes ein, der

sich 2008 erfreulicherweise fortsetzte (Tab. 2.8).
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Tab. 2.8: Bestand der GroR3trappe auf der Parndorfer Platte im Zeitraum von 1990 bis 2008;
Datengrundlage: Wendelin 2002 sowie eigene Daten von H. Wurm (1990 bis 2001) und R.
Raab (2002 bis 2008) sowie zahlreiche Mitteilungen.

Tab. 2.8: Numbers of Great Bustards at Parndorfer Platte between 1990 and 2008; data
source: Wendelin 2002 and data from H. Wurm (1990 to 2001) and R. Raab (from 2002 until
2008) as well as many personal communications by other observers.

Brutbestand fligge Junge Herbstbestand
Jahr 3 Q ges. & @  unb. ges. 3 Q ges.
1990 6 6 1 1 7 7
1991 2 4 6 1 3 4 1 7 8
1992 2 4 6 1 1 2 1 5 6
1993 1 4 5 2 1 3 2 5 7
1994 5 5 1 2 3 1 7 8
1995 5 5 0 4 4
1996 6 6 1 2 3 1 8 9
1997 1 4 5 1 1 1 5 6
1998 6 6 0 5-6 5-6
1999 4 4 0 0
2000 1 7 8 0-4? 0-4? 0
2001 7 7 ? ?
2002 4 4 1 1 2 2
2003 9-10 9-10 5 1 1 7 5 7 12
2004 9 9 0-2? 0-27? 0
2005 8 8 3 6 8 3 12 15
2006 8 8 2 2 2 8 10
2007 14 14 4 14 18 4 22 26
2008 1-2 24 25-26 2 3 5 3 20 23

Bestandsentwicklung am Heideboden von 1990 bis 2008

Der Heideboden ist ebenfalls altes Trappengebiet (Faragd 2006). Nachweise von
Groltrappen aus dem burgenlandischen Anteil des Heidebodens stammen beispiels-
weise aus den sechziger Jahren (1966: 45 Individuen) des letzten Jahrhunderts
(Uberblick in Kollar 2001). Am Heideboden hat sich der Bestand zur Brutzeit von 20
bis 21 Individuen im Jahr 1990 bis zum Jahr 2008 auf 169 bis 199 Individuen erhoht
(Tab. 2.9). War dieser Bestandszuwachs im Zeitraum 1990 bis 1999 fast ausschliel3-
lich auf erfolgreiche Jungenaufzucht im ungarischen Teil des Gebietes zurtickzufiih-
ren, ist seit 2000 auch der dsterreichische Teil von grof3er Bedeutung fir die Auf-
zucht der Jungtrappen. Im slowakischen Teil kam es nur in einzelnen Jahren zu Bru-
ten. Allerdings nutzten von 1990 bis 2008 in manchen Jahren mehrere Hahne das
slowakische Gebiet wéahrend der Balzzeit. Im Herbst und Winter waren sowohl Hah-
ne als auch Hennen immer wieder in meist grof3er Anzahl im slowakischen Teil des

Heidebodens zu beobachten. Im Winterhalbjahr wechselte in den letzten Jahren ein
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GroRteil der GrofRtrappen fast taglich insbesondere zwischen der Slowakei und Os-

terreich hin und her, zumal die Trappen haufig auf slowakischer Seite Gbernachteten.

Tab. 2.9: Bestand der Grof3trappe im Heideboden im Zeitraum von 1990 bis 2008; Daten-
grundlage: Wendelin 2002 sowie eigene Daten von H. Wurm (1990 bis 2001), S. Farago
(1990 bis 2004), R. Raab (2002 bis 2008) und P. Spakovszky (2005 bis 2008) sowie zahlrei-
che Mitteilungen.

Tab. 2.9: Numbers of Great Bustards at Heideboden between 1990 and 2008; data sources:
Wendelin 2002 and data from H. Wurm (1990 to 2001), S. Farag6 (1990 to 2004)), R. Raab
(from 2002 until 2008) and P. Spakovszky (2005 to 2008) as well as many personal commu-
nications by other observers.

Brutbestand fligge Junge Herbstbestand
Jahr & Q ges. 4 @ unb. ges. Q unb. ges.
1990 6 14-15 20-21 0 6 15-16 21-22
1991 35 13-14 16-19 1 1 46 1213 1 17-20
1992 4-6 13-14 17-19 6 11 17 7-13 14 11 32-38
1993 9-11  21-25 30-36 8 1 9 7 35-37 42-44
1994 14-15 22-26 36-41 5 8 13 18 31 49
1995 16-18 30-31 46-49 5 10 15 63-65 63-65
1996 23-24 36 59-60 13 13-14 26-27 28 41 16 69-85
1997 36 48-50 84-86 5 12-15 17-20 5 15 84 104
1998 21-30 51-62 72-92 4 15-16 19-20 20 102 122
1999 24 70 94 4 16 20 35-36 36-37 41-43 114
2000 22-25 50-73 72-98 14 14 15 94 109
2001 22 72 94 17 17 28 83 111
2002 21-35 68 89-103 9 6 3 18 40-46 35-45 30 105-121
2003 29-46 55-88 84-134 2 5 9 16 43-55 87-98 130-153
2004 37-51 57-87 94-138 1 18 19 56 79-81 135-137
2005 52-53 95 147-148 4 4 6 14 51-54 64-85 9 124-148
2006 73-85 81-91 154-176 4 6 10 65-77 79-89 3 138-169
2007 86-88 95 181-183 8 4 4 16 68-76 97-102 14 179-192
2008 79-86 90-113 169-199 6 6 12 82-96 99-108 181-204

Bestandsentwicklung im Gebiet rund um Mosonszolnok

Das Gebiet rund um Mosonszolnok ist ebenfalls altes Trappengebiet und war auch
lange Zeit ein wichtiger Balzplatz fur die Grol3trappe (Faragd 1987, 1996, 2006). Die
Bestandsentwicklung der Grof3trappe im Gebiet rund um Mosonszolnok ist zunachst
fur den Zeitraum 1990 bis 1998 zumindest flr gewisse Jahreszeiten dokumentiert,
wobei aus dem Zeitraum 1990 bis 1996 insbesondere Daten zum Trappenbestand
aus dem Herbst verfiigbar sind. Fir den Zeitraum 2005 bis 2008 liegen Daten in sehr
guter Qualitat vor. Zur Brutzeit waren die Grof3trappen in den letzten Jahren mit
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hoher Beobachtungsintensitat (2005 bis 2009) nur in geringer Zahl anzutreffen. So

wurden von April bis Juni zumeist nur 2 bis 6 Hennen gezahlt (Tab. 2.10).

Tab. 2.10: Bestand der GroR3trappe im Gebiet um Mosonszolnok im Zeitraum von 1990 bis
2008; Datengrundlage: eigene Daten von H. Wurm (1990 bis 1998) und P. Spakovszky
(2005 bis 2008) sowie einzelne Mitteilungen.

Tab. 2.10: Numbers of Great Bustards in the area around Mosonszolnok between 1990 and
2008; data source: data from H. Wurm (1990 to 1998) and P. Spakovszky (2005 to 2008) as
well as personal communications by other observers.

Brutbestand fligge Junge Herbstbestand
Jahr 3 Q ges. 4 @ unb. ges. &) © unb. ges.
1990 ? ? 12 21 33
1991 1 12 12 1 25
1992 : 1 11 23 1 35
1993 4 11(-25)  15(-29) ? 0
1994 ? ? 10 15-18 25-28
1995 1 1 ? 15 12 27
1996 1 5 ? 8-9 17-20 25-29
1997 1 1-2 2-3 ? ?
1998 2 2 ? ?
1999 1 1 ? ?
2000 ? ? ?
2001 ? ? ?
2002 ? ? ?
2003 ? ? ?
2004 2 ” 5
2005 2-3 2-3 0 12 9 2 23
2006 2-3 2-3 1 2 3 1(-12) 26 27(-38)
2007 5-6 5-6 1 12 29 1 42
2008 4-5 4-5 1 14 21-26 1 36-41

Bestandsentwicklung im Hansag

Das Vorkommen der GroR3trappe im Hansag ist als Rest des friiheren westungarisch-
burgenlandischen Verbreitungsschwerpunktes in der Kleinen Ungarischen Tiefebene
zu sehen (Uberblick in Kollar 2001). Der GroRteil der Population lebte noch Ende der
siebziger Jahre im ungarischen Teil des Hansag (1969: 137 Exemplare), fir den
Osterreichischen Teil des Waasen werden um 1970 40-50 Individuen angegeben
(Glutz von Blotzheim et al. 1994). Zumindest im burgenlandischen Teil des Hansag
hat sich dieser Bestand offenbar bis Ende der Siebziger gehalten, 1978 wurden 57
Vogel gezahlt (Triebl 1978). Im folgenden Jahrzehnt schwankten die Ergebnisse der
Frihjahrszahlungen stark, sie lagen zwischen 16 (1988) und 46 (1984); dies spiegelt
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die Beziehungen zur ungarischen Teilpopulation wider: je nach Witterungsverhaltnis-
sen hielt sich ein jeweils unterschiedlicher Anteil des Gesamtbestandes im bur-
genlandischen Waasen auf. Von 1988 bis 1993 schwankte der Brutbestand zwischen
15 und 20 Individuen (Reiter 2001a).

Der Brutbestand der Grof3trappe im Hansag wurde im Zeitraum von 1994 bis 2008
zur Brutzeit mit hoher Intensitat erhoben (Tab. 2.11). Interessant ist dabei, dass zwar
Ende Marz und Anfang April noch eine grol3ere Anzahl an Hennen anzutreffen ist,
sobald jedoch die Brutzeit wirklich beginnt, verlasst ein Grof3teil dieser Hennen of-
fenbar das Gebiet. Zur Brutzeit sind dann zumeist sogar etwas mehr Hahne als Hen-
nen im Osterreichischen Teil des Hansag anzutreffen. Von 1994 bis 2001 ist der
Bestand der Grof3trappe leicht gesunken, seither nimmt er wieder leicht zu und war
2008 wieder auf ahnlichem Niveau wie 1994 (Tab. 2.11).

Tab. 2.11: Bestand der GroR3trappe im Hansag im Zeitraum von 1994 bis 2008; Datengrund-
lage: eigene Daten von E. Patak (1994 bis 2008).

Tab. 2.11: Numbers of Great Bustards at Hansag between 1994 and 2008; data source: data
from E. Patak (1994 to 2008).

Brutzeitbestand fligge Junge Herbstbestand

Jahr & Q ges. d @ unb. ges. 4 Q@ unb. ges.
1994 9-10 12-14 21-24 3 3 0
1995 5-6 12 17-18 0 ?
1996 7-8 7-8 14-16 1 2 3 1 5 6
1997 7-10 6-7 13-17 0 3 3
1998 9-12 6-7 15-19 0 3 3
1999 9-13 4-6 13-19 0 4 4
2000 5-9 5 10-14 1 1 4 1 5
2001 46 5 9-11 1 1 1 2 3
2002 6-8 6 12-14 1 1 3 1 4
2003 11-12 5 16-17 5 5 3 4 7
2004 9-10 10 19-20 7 7 7-8 7-8
2005 10-12 8-9 18-21 5 5 2-3 13 1-3 4-9
2006 16-19 8 24-27 0 5 5
2007 16-17 10 26-27 0 0-8 0-8
2008 15 7-9 22-24 3 3 2 2 4
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2.4.3. Verbreitung der westpannonischen Population um 1970, um 1995 und um
2005

Die drastischen Bestandsanderungen finden erwartungsgemaf auch in auffalligen
Anderungen in der Verbreitung ihren Niederschlag. So war die GroRtrappe um 1970
noch deutlich weiter verbreitet als um 1995 und um 2005 (Abb. 2.7 bis Abb. 2.10).
Umfasste die besiedelte Flache im westpannonischen Raum um 1970 noch ca. 2.900
km?, waren es um 1995 nur mehr ca. 420 km?. Im Zeitraum um 2005 ist die besiedel-
te Flache wieder leicht angestiegen, und zwar auf ca. 515 km?. Aber auch dieser

Wert ist nur rund ein Funftel des Wertes von 1970.
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Abb. 2.7: Verbreitung der westpannonischen Population der Groftrappe um 1970 (1964—
1975; schwarze Flache insgesamt ca. 2.895 km?, davon ca. 1.419 km? in A, ca. 710 km? in
H, ca. 696 km? in SK und ca. 69 km? in CZ); Datengrundlage: Lukschanderl 1971, Ferianc
1977, Farag6 1985, Glutz von Blotzheim et al. 1994, Fiala & Fialovi 1995 sowie eigene Da-
ten von H. P. Kollar und H. Winkler.

Fig. 2.7: Distribution of the west Pannonian population of Great Bustard around 1970 (1964—
1975; black area in total approx. 2,895 km?, of which approx. 1,419 km? in A, 710 km? in H,
696 km? in SK and 69 km? in CZ); data from Lukschanderl 1971, Ferianc 1977, Faragd 1985,
Glutz von Blotzheim et al. 1994, Fiala & Fialova 1995 and from H. P. Kollar and H. Winkler.
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Abb. 2.8: Verbreitung der westpannonischen Population der Groftrappe um 1995 (1990-
1999; schwarze Flache insgesamt ca. 419 km?, davon ca. 213 km?in A, ca. 142 km? in H, ca.
52 km? in SK und ca. 12 km? in CZ); Datengrundlage: Chavko & Vongrei 1996, Faragd 1996,
Kollar & Wurm 1996, Reiter 1997a, 1997b, 1998, 1999, 2000b sowie eigene Daten von J.
Chavko, H. P. Kollar, E. Patak, V. J. Skorpikova und H. Wurm.

Fig. 2.8: Distribution of the west Pannonian population of Great Bustard around 1995 (1990—
1999; black area in total approx. 419 km?, of which approx. 213 km? in A, 142 km? in H, 52
km? in SK and 12 km? in CZ); data from Chavko & Vongrei 1996, Faragé 1996, Kollar &
Wurm 1996, Reiter 1997a, 1997b, 1998, 1999, 2000b as well as from J. Chavko, H. P. Kol-
lar, E. Patak, V. §korpikové and H. Wurm.
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um 2005

Abb. 2.9: Verbreitung der westpannonischen Population der Groftrappe um 2005 (2000—-
2009; schwarze Flache insgesamt ca. 515 km?, davon ca. 336 km?in A, ca. 132 km?in H, ca.
32 km?in SK und ca. 15 km? in CZ); Datengrundlage: eigene Daten von J. Chavko, E. Julius,

B. Maderia, E. Patak, R. Raab, S. Raab, C. Schiitz, V. Skorpikova, P. Spakovszky und H.
Wurm.

Fig. 2.9: Distribution of the west Pannonian population of Great Bustard around 2005 (2000—
2009; black area in total approx. 515 km?, of which approx. 336 km? in A, 132 km? in H, 32
km? in SK and 15 km? in CZ); data from J. Chavko, E. Julius, B. Maderia, E. Patak, R. Raab,
S. Raab, C. Schiitz, V. Skorpikova, P. Spakovszky and H. Wurm.
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Abb. 2.10: Vergleich der Verbreitung der westpannonischen Population der Grof3trappe zwi-
schen 1970 (graue Flache) und 2005 (schwarze Flache, vgl. Abb. 2.7 und 2.9).

Fig. 2.10: Comparison of the distribution of the west Pannonian population of Great Bustard
between 1970 (black area) and 2005 (grey area, see Figs 2.7 and 2.9).
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2.5. Diskussion

Das Brutgebiet der Grof3trappe war im westpannonischen Raum seit Beginn der Be-
siedlung durch die Grol3trappe vor ca. 6.000 Jahren (in der Jungsteinzeit bzw. dem
Neolithikum) auf die grof3en Tiefebenen und schwach gegliedertes und waldarmes
Hugelland beschrankt. Das Vorhandensein grof3er Bestande bis ins 18. und zu Be-
ginn des 19. Jahrhunderts lasst sich gut mit der damaligen Wirtschaftsform (All-
mende- und Dreifelderwirtschaft mit grof3raumigen stérungsarmen Weide- und
Bracheflachen) erklaren (Glutz von Blotzheim et al. 1994).

Der dramatische Riuckgang der Grof3trappe in Europa im Laufe des 20. Jahrhunderts
ist vor allem auf Lebensraumveranderungen, verursacht durch Anderung der Inten-
sitat der Landwirtschaft und Ausweitung von Infrastruktureinrichtungen, aber auch
auf die Bejagung, zurickzufiihren (Glutz von Blotzheim et al. 1994; del Hoyo et al.
1996).

Fast zeitgleich mit der westpannonischen Population erreichte auch die portu-
giesische Grol3trappenpopulation Mitte der 90er Jahre ihren Tiefpunkt (Pinto et al.
2005). Zwar kam es von 1980 bis 1984 zu einem leichten Anstieg des Bestandes
(von rund 1000 Individuen auf 1050), danach erfolgte jedoch ein kontinuierlicher
Ruckgang der Bestandszahlen, der seinen Tiefpunkt 1994 mit rund 760 Individuen
erreichte (Pinto et al. 2005). Als Grund fir diesen Ruckgang wurde v. a. Habitatver-
lust hervorgehoben, verursacht durch Anderungen in der landwirtschaftlichen Nutz-
ung: Brachen, Getreide- und Leguminosenfelder — wichtige Komponenten des Grol3-
trappenhabitats (Lane et al. 1999, Lane et al. 2001) gingen stark zuriick, wahrend
Viehbestandsdichten und damit der Anteil an Dauerweiden stark anstiegen (Pinto et
al. 2005). Erhohte Viehbestandsdichten kénnen wiederum zu erhéhter Stérung,
Uberweidung und Zerstérung der Gelege fiihren (s. z. B. Kollar 1996).

Auch die Grofdtrappenpopulation im Osten Deutschlands zeigte seit Anfang der
1940er Jahre einen negativen Bestandstrend: wahrend die Population 1940 noch
4100 Individuen umfasste, waren es im Jahr 1980 nur noch 560 Individuen (Bezzel
1985; Litzbarski & Litzbarski 1996b), und die GroRRe dieses zu diesem Zeitpunkt
bereits weitgehend isolierten Bestandes sank in den Jahren 1995 bis 1999 weiter auf
73-95 Individuen ab (BirdLife International 2004). Fur 2009 werden nach leichter
Bestandserholung 114 Trappen angegeben (Langgemach 2009).

Als Hauptursache fur den starken Riickgang wurde auch hier z. B. fur die Population

der Notte-Niederung sudlich von Berlin Intensivierung der Landwirtschaft genannt
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(Ludwig 1996), die die Hauptursache fur Gelegeverluste und Verluste von nicht fllig-
gen Jungen darstellte (Ludwig 1983).

In der spanischen Population waren die starksten Ruckgénge zwischen 1970 und
1980 zu verbuchen, als die Jagd auf Trappen noch erlaubt war (Alonso et al. 2003).
Ab dann blieb die spanische Grof3trappenpopulation hingegen Uber Jahre annahernd
stabil (Alonso & Alonso 1996, Alonso et al. 2003, 2004, BirdLife International 2004b,
Palacin & Alonso, 2008).

Die westpannonische wie auch die portugiesische Population erholte sich nach
einem Tiefpunkt Mitte der 90er Jahre wieder und schlug einen deutlich positiven Weg
der Bestandsentwicklung ein.

In Portugal kam es nach 1994 zu einem erneuten rapiden Anstieg des Grol3trap-
penbestandes infolge intensiver Schutz- und Managementmaflnahmen (Pinto et al.
2005). So umfasste die portugiesische Grof3trappenpopulation im Jahr 2002 schlie-
Rlich 1150 Individuen (Pinto et al. 2005).

Auch die Bestande der westpannonischen Population stiegen von 1995 von 130 In-
dividuen auf einen Bestand von rund 375 Individuen im Winter 2008/2009 an. Als
Grund kdnnen auch hier umfangreiche grenziberschreitende Schutzmalinahmen wie
das Anlegen spezieller Trappenschutzflachen und die Erdverkabelung von ins-
gesamt 47,4 km 20kV-Mittelspannungsleitungen sowie die Markierung von insgesamt
153 km 110-, 220-, und 380kV-Hochspannungsleitungen insbesondere ab dem Jahr
2005 im Rahmen des osterreichischen LIFE Projektes ,GroRtrappe“ angeflhrt
werden. So existieren derzeit alleine in Osterreich rund 5.000 ha OPUL-
Trappenschutzflachen. In Westungarn wurden bereits ab 1992 spezielle Trap-
penschutzflachen angelegt, und zwar im Ausmal} von insgesamt 543 ha im Jahr
1992 und von 960 ha in den Jahren 1993 bis 2004 (Farag6 2006). Seit 2005 umfas-
sen die speziellen Trappenschutzflachen im Rahmen des ungarischen Agrar-
Umweltprogramms im grenznahen Bereich in Westungarn sogar 5.522 ha. So bildet
heute an der dsterreichisch-ungarischen Grenze und im Westlichen Weinviertel ein
vergleichsweise weitrdumiges, wenig zerschnittenes, offenes und stérungsarmes
Ackerland mit extensiver Nutzung und einer ausreichenden Anzahl an speziellen
» 1 rappenschutzflachen“ einen optimalen Lebensraum fir diese Vogelart. Derartige
Bedingungen findet die Grof3trappe in Mitteleuropa heute aber nur mehr in den
wenigen grol3flachigen Europaschutzgebieten des westpannonischen Raumes vor.

In Ost6sterreich und Westungarn fuhrten diese SchutzmalRnahmen nach einem jahr-
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zehntelangen Bestandsrickgang zu einer Bestandserholung und einer Wiederbe-
siedelung von ehemaligen Brutplatzen.

Selbstverstandlich ist fur die Erholung des Bestandes neben gezielten Schutzmal3-
nahmen auch eine gunstige Witterung zur Brutzeit und Zeit der Jungenaufzucht wes-
entlich. In Mitteleuropa kénnen insbesondere auch strenge Winter zu einer starken
Bestandsabnahme fiihren (z. B. Lukschanderl 1971, Glutz von Blotzheim et al. 1994,
Farago6 2006). In den letzten Jahren war die Witterung aus Sicht der GroR3trappe im
westpannonischen Raum zumeist ginstig. Aul3erdem hielt sich auch der Préada-
tionsdruck (insbesondere durch den Rotfuchs Vulpes vulpes) auf Gelege und Jung-
vogel aufgrund der lebensraumverbessernden Malinahmen in den moisten Gebieten
in Grenzen. Zu betonen ist dabei auch die zumeist ausgesprochen gute Zusam-
menarbeit zwischen Naturschutz und Jagd beim Schutz der GroRtrappe, ins-
besondere durch freiwillige Ricksichtnahme auf die Balz- und Brutplatze der Grol3-
trappe bei der Bejagung der Rehbocke und die teilweise intensivere Bejagung des
Rotfuchses vor der Brutzeit der Grof3trappe.

Obwohl es insgesamt zu einem Populationszuwachs kam, blieben in manchen Teil-
gebieten der westpannonischen Population — wie dem Westlichen Weinviertel — tGber
einige Jahre die Brutzeitbestande trotz intensive Schutzbemihungen und guter Na-
chwuchszahlen annahernd konstant. Der Hauptgrund hierfir war im Westlichen
Weinviertel die hohe Verlustrate durch Leitungskollisionen insbesondere im Zeitraum
2002 bis 2003 (Raab, unpubl.). Kollisionen von GroRtrappen mit Stromleitungen fuh-
ren auch in anderen Landern zu starken Einbul3en des Grol3trappenbestandes. In
Portugal beispielsweise kollidierten jahrlich 7 % (92 Individuen) der Grol3trappenpop-
ulation mit Stromleitungen (Infante et al. 2005). In Spanien konnte eine Studie an mit
Sendern ausgestatten Grofl3trappen nachweisen, dass bei tot aufgefunden Grof3trap-
pen, die sich in ihrem zweiten Lebensjahr befanden, 54,5 % durch Leitungskollision
zu Tode gekommen sind (Martin et al. 2007).

Manche Teilgebiete — wie das Marchfeld und die Rauchenwarther Platte — zeigten
Uber viele Jahrzehnte und auch noch in den letzten Jahren negativen Bestandstrend.
Die Rauchenwarther Platte ist jedoch eines jener kleineren Teil-Einstandsgebiete, die
bei weiterhin gunstiger Bestandesentwicklung wieder besiedelt oder zumindest
aulRerhalb der Brutzeit genutzt werden konnten.

Die Griunde fur den negativen Bestandstrend im Marchfeld, das von 1900 bis 1990

das individuenreichste niederdsterreichische Trappengebiet darstellte, und auf der
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Rauchenwarther Platte sind einerseits der geringe Bruterfolg und andererseits die
hohe Verlustrate im Winterhalbjahr, bedingt durch den beinahe regelméfiigen winter-
lichen Wegzug. So konnte im Winter 1990/1991 zum ersten Mal ein gesichertes Ver-
streichen der gesamten Marchfeld-Teilpopulation der Gro3trappe registriert werden,
und bereits im vorangegangenen Winter waren zwischen 12. Dezember 1989 und
22. Janner 1990 keine Trappen angetroffen worden (Kollar & Seiter 1992). Bei der
Winterflucht besteht eine erhdohte Gefahr der Kollision von Trappen mit Hochspan-
nungs- und Mittelspannungsleitungen. Neben Leitungskollisionen kann aber auch
das Verbleiben einzelner Individuen in anderen Gebieten zu abnehmenden Bestand-
szahlen fuhren. Dieser ,Austausch® an Individuen zwischen den einzelnen Gebieten
findet — wie im Falle des Teilgebietes Marchfeld — nicht nur innerhalb Niederdster-
reichs statt, sondern auch mit der Teilpopulation im burgenlandischen Dreilandereck.
Das spiegelt sich z. B. an der Entwicklung des Hahnenbestandes im Herbst 2008 im
Marchfeld wider: Ab 4. Juli war ein zweiter alter Hahn anzutreffen. Am 1. August war
ein dritter alter Hahn anwesend und am 30. August einmalig sogar 4 Hahne, ab dann
waren bis zum 6. Februar 2009 wieder 3 Hahne zu beobachten. Bei den ,zusatzli-
chen® Hahnen handelt es sich aber definitiv nicht um Hahne aus anderen nieder-
Osterreichischen Trappengebieten, da Ende August 2008 sowohl ein Hahn auf der
Rauchenwarther Platte, als auch im Westlichen Weinviertel ein zusatzlicher alter
Hahn beobachtet werden konnte. Insgesamt umfasste der niederdsterreichische
Hahnenbestand zur Brutzeit 2008 22 adulte und immature Hahne, Ende August 2008
waren jedoch 27 adulte und immature Hahne in Niederdsterreich anzutreffen. Die
zusatzlichen 5 Hahne haben sich zur Brutzeit 2008 wahrscheinlich im Burgenland
oder in den Nachbarstaaten aufgehalten.

Offensichtlich sind in den letzten flinf Jahren im Herbst bzw. Winter Trappen aus dem
Dreilandereck in das Marchfeld eingeflogen. Ein Austausch der gsterreichischen, slo-
wakischen und ungarischen Bestande gerade wahrend der Wintermonate wird schon
von Lukschanderl (1971) angeflihrt. Interessant ist dabei, dass laut Lukschanderl
(1971) und R. Triebl (schriftl. Mitteilung) in den 1960er, 1970er und 1980er Jahren
der Hanséag der wichtigste Uberwinterungsplatz der GroRtrappe in Osterreich war (so
z. B. ca. 146 Exemplare im Februar 1967 und 206 im Janner 1982). In den letzten
Jahren ist jedoch der Osterreichische, aber auch der slowakische Teil des Heide-
bodens zum wichtigsten Uberwinterungsplatz der gesamten westpannonischen Pop-

ulation geworden. So konnten hier in den letzten Wintern regelméafig Trupps von
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mehr als 100 Groftrappen (z. B. 220 Grof3trappen in einem Trupp am 28.11.2007
bzw. 215 am 8.1.2008) angetroffen werden. Im Hansag waren in den letzten Wintern
jedoch kaum mehr Grof3trappen anzutreffen.

Zahlte die Parndorfer Platte beispielsweise 1922 mit etwa 300 Grol3trappen alleine
im Revier Zurndorf, darunter etwa 80 balzende Hahne (Lukschanderl 1971), noch zu
den wichtigsten Balzgebieten Osterreichs sind balzende Hahne auf der Parndorfer
Platte in den letzten Jahren nur mehr ausnahmsweise anzutreffen. Am nahe gele-
genen Heideboden gab es in den letzten Jahren dagegen einen deutlichen Anstieg
des Bestands der GroR3trappe auch zur Brut- und Balzzeit. Wahrend der Anstieg die
ersten Jahre ausschlief3lich auf hohe Zuwachsraten im ungarischen Teil zurtickzufuh-
ren war (Farago et al. 2001), spielt der osterreichische, aber auch der slowakische
Teil des Heidebodens in den letzten Jahren eine immer wichtigere Rolle. Dieses
grenziuberschreitende Gebiet stellt somit seit etwas mehr als 10 Jahren das bei-
weitem wichtigste Gebiet fur die gesamte westpannonische Population der Grol3-
trappe dar.

Bemerkenswert ist der unmittelbare Zusammenhang der Trappenteilpopulation im
Hansag und im nahe gelegenen Gebiet um Mosonszolnok. So befinden sich die
meisten Individuen dieser beiden Teilgebiete im Fruhjahr am Beginn der Balzzeit im
Hansag. Die Trapphennen verlassen aber zum Grof3teil noch bis Mitte April das Ge-
biet und halten sich ebenso wie die Hahne, die im April und Mai in den letzten Jahren
fast ausschlie3lich im Hansag balzten, im Herbst und Winter Uberwiegend im Gebiet
um Mosonszolnok auf. Deshalb sind einmalige Synchronzahlungen jeweils Anfang
April des Jahres zur Erfassung des zur Brutzeit anwesenden Bestandes insbe-
sondere bei den Hennen nicht ausreichend, wie sich besonders deutlich im Hansag
zeigt (vgl. Reiter 2001a).

Einen interessanten Hinweis auf den Zusammenhang der Teilbestdnde der west-
pannonischen Trappenpopulation liefern auch die Beobachtungen von der Rauchen-
warther Platte: Nach vielen Jahren ohne Bruterfolg wurde 2000 ein Junghahn fliigge,
der von 10. Juli bis zum 1. November mehrfach gemeinsam mit einer Henne beo-
bachtet werden konnte. Da diese beiden Trappen wahrend des Winters 2000/2001
weder im Weinviertel noch im Marchfeld aufgefallen sind, ist davon auszugehen,
dass sie in das ca. 40 km entfernte Dreilandereck Osterreich, Ungarn und Slowakei

gewechselt haben. Die Henne, die erst am 3.5.2001 von ortsansassigen Landwirten
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und Jagern auf der Rauchenwarther Platte wieder entdeckt wurde, hat sich dort of-
fenbar erst unmittelbar vor Brutbeginn eingefunden.

Auch dieses Beispiel zeigt, dass der Gesamtlebensraum, den eine Grof3trappe im
Jahresverlauf beansprucht, zumeist sehr grol} ist, da sie unterschiedliche Fruhjahrs-,
Hochsommer-, Herbst- und Wintereinstandsgebiete nutzt. Jahreszeitlich bedingt
kommt es bei allen Teilpopulationen der grenziberschreitenden westpannonischen
Population zu regelméRigen Verlagerungen der Haupteinstandsflachen. Einzelne Be-
obachtungen der letzten Jahrzehnte deuten auch darauf hin, dass zumindest noch
ein gewisser Austausch mit der ostpannonischen Population der GroR3trappe besteht.
Die Verbreitung der Groldtrappe um 1970 stellt sicherlich nicht die maximale
Ausdehnung der Trappenvorkommensgebiete im westpannonischen Raum dar, wie
beispielsweise Karten aus dem Zeitraum um 1930 zeigen (z. B. Amon 1931). So war
um 1930 beispielsweise in Osterreich noch ein groRer Teil der Niederungen im Ost-
lichen Niedergsterreich (Amon 1931) und im Burgenland besiedelt (Glutz von Blotz-
heim et al. 1994, Kollar 2001). Auf eine kartografische Darstellung der Verbreitung
vor dem Zeitraum um 1970 musste jedoch verzichtet werden, da nicht fur alle Teil-
bereiche, insbesondere jene in der Slowakei und der Tschechischen Republik,
ausreichend gute Grundlagen vorhanden sind.

Das landertbergreifende Gebiet Heideboden stellt gegenwartig einen Konzentra-
tionspunkt der westpannonischen Population der Grofitrappe dar. Von diesem gut
reproduzierenden Bestand geht offenbar Wiederbesiedlung friiherer Trappengebiete
aus, und hier sammeln sich Winterbestande beinahe der gesamten Population.

Die Entwicklung der Bestandeszahlen in den Teilgebieten zeigt, dass Schutz-
mafinahmen wirksam sind. So kam es zu einem Bestandszuwachs am Heidenboden
von 20 GrofRtrappen im Jahr 1990 auf 169 bis 207 zur Brutzeit 2008 bei gleichzeiti-
gem Anstieg der Schutzflachen von 0 ha auf mehr als 1.800 ha und im Westlichen
Weinviertel von 22 Grol3trappen zur Brutzeit 1996 auf 55 zur Brutzeit 2008 bei
gleichzeitigem Anstieg der Schutzflachen von 0 ha auf mehr als 3.500 ha.

In zwei Schutzgebieten gelangen in den letzten Jahren durch die Erdverkabelung
von Mittelspannungsleitungen die Wiederherstellung von hindernisfreien Korridoren
und die Erweiterung eines groReren, unzerschnittenen Lebensraums fur die
Grolitrappe. Die Ergebnisse der letzten Jahre zeigen aufRerdem, dass frihere Trap-
pengebiete von gut reproduzierenden Teilbestdnden aus wiederbesiedelt werden

und daher hinsichtlich Schutzbemihungen nicht aufzugeben sind, und dass der
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Schutz der Grof3trappe auch in intensiv landwirtschaftlich genutzten Gebieten Eu-
ropas grundsatzlich mdglich ist. Das Freihalten von Flugkorridoren von Hindernissen,
wie Freileitungen sowie Windkraftanlagen, ist insbesondere innerhalb der Schutzge-
biete, selbstverstandlich aber auch zwischen den Trappenschutzgebieten an-

zustreben.

2.6. Zusammenfassung

Die Ergebnisse des Monitorings von Bestanden der Grol3trappe in sieben Hauptein-
standsgebieten in Osterreich, Ungarn und der Slowakei von etwa 1990 bis 2009
werden im Detail dargestellt. Anhand von weiteren Daten seit 1900 wird die Bestand-
esentwicklung der west-pannonischen Population der GroRtrappe Uber etwa ein
Jahrhundert hinweg beschrieben. Von den sieben Hauptuntersuchungsgebieten lie-
gen drei in Niederdsterreich (Westliches Weinviertel, Marchfeld und Rauchenwarther
Platte) und zwei im Nordburgenland (Parndorfer Platte und Hansag). Ein Gebiet
(Heideboden) liegt im Dreilandereck und umfasst Flachen im Nordburgenland, in Un-
garn sowie der Slowakei und ein Gebiet (Mosonszolnok) umfasst einige Flachen im
Nordburgenland, aber zum Grol3teil Flachen in Ungarn.

Der Bestand der Grof3trappe ging im westpannonischen Raum von mindestens 3.500
Individuen im Jahr 1900 auf ca. 130 Individuen im Jahr 1996 zurlck. Dieser drama-
tische Riickgang ist vor allem auf Habitatveranderungen, verursacht durch Anderung
der Landwirtschaft und Ausweitung der Infrastruktur, aber auch auf Bejagung,
zurtckzufihren. Dank intensiver und grenziberschreitender Schutzmalinahmen
wuchs der Bestand bis zum Winter 2008/2009 wieder auf mindestens 376 Individuen
an. Der Osterreichische Bestand der Grol3trappe sank von 700-800 Individuen gegen
Mitte des 20. Jahrhunderts auf etwa 60 Individuen gegen Ende des Jahrhunderts
herab und stieg bis zur Brutzeit 2008 wieder auf ca. 210 Individuen an. Auffallig
dabei ist der unterschiedliche Verlauf der Bestandsentwicklung in den einzelnen
Teilgebieten. Auf der Rauchenwarther Platte erlosch der Brutzeitbestand 2005. Im
Marchfeld kam es im Zeitraum von 1990 bis 2006 zu einem starken Be-
standsriickgang, seither steigt der Brutzeitbestand der Grof3trappe hier wieder leicht
an. Im Hansag blieb der Bestand seit 1990 mehr oder weniger stabil. Auf der
Parndorfer Platte kam es erst ab 2007 und im 6sterreichischen Teil des Heidebodens
sowie im Westlichen Weinviertel bereits ab 1998 zu einem starken Anstieg der Popu-

lation. In Westungarn ist der Bestand zur Brutzeit ebenso wie in Ostdsterreich von
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1940 bis 1996 stark gesunken, hat sich aber seither nicht mehr so deutlich erholt wie
in Ostosterreich.

Die Ergebnisse zeigen, dass die Bestande der westpannonischen Population der
Grol3trappe zusammenhangen, dass Bestandsentwicklungen in den Teilgebieten
wesentlich vom Angebot an Schutzflaichen abhé&ngen, und dass kleinere oder
vorubergehend verlassene Trappengebiete von gut reproduzierenden Teilpopula-

tionen aus wiederbesiedelt werden kdnnen.
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3.1. Abstract

Winter oilseed rape represents an important food source for Great Bustards and win-
ter rape fields were recommended as conservation measure to improve habitat quali-
ty of the species’ wintering areas. Great Bustard surveys during four consecutive win-
ters (winter 2005/2006—winter 2008/2009) were used to identify characters of oilseed
rape fields, which increase their attractiveness for the species in its West-Pannonian
wintering area. The study was conducted in study areas in Eastern Austria, around
the Austrian—Slovakian—Hungarian border and in the Hungarian Moson Plain. To test
for effects of field size and isolation of fields from other rape fields, and the distance
to the nearest asphalt road on occurrence and abundance of Bustards (maximum
number of birds counted in individual rape fields per winter), we calculated general-
ized linear mixed models (GLMMs) including all three predictor variables as fixed ef-
fects and winter as random effect for each of the three study areas. Field size most
strongly affected occurrence and abundance of Bustards. The availability of large
(>>15 ha) winter rape fields far from asphalt roads is recommended as a prime con-
servation measure to improve the quality of rape fields as foraging habitat for Great

Bustards during the winter months (November-March).

3.2. Introduction

For resident bird populations at higher latitudes winter conditions represent an im-
portant mortality factor (Graber and Graber 1979; Cawthorne and Marchant 1980).
The availability of food can particularly influence the likelihood of birds dealing suc-
cessfully with the often harsh environmental conditions during the winter months. The
importance of a sufficient food supply in winter has been demonstrated both empiri-
cally (Houston and Francis 1995) and experimentally through artificial food supple-
mentation (Lahti et al. 1998).

In human-dominated landscapes crops such as winter oilseed rape can contribute a
significant proportion of food used by birds during the winter months. For example, in
Britain the introduction of oilseed rape (Brassica napus) provided an abundant winter
food for the Woodpigeon (Columba palumbus) which as a consequence recovered
from a population decline in the late 1960s (Inglis et al. 1997). Oilseed rape fields are
also an important foraging habitat in winter for Dark-bellied Brent Geese (Branta ber-

nicla bernicla) (McKay et al. 1996) and attract many other birds (Eyre et al. 2012).
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Winter food supply for farmland birds such as game birds, insectivorous or granivo-
rous passerines can be enhanced by cultivating seed-rich ‘winter bird crops’ (Hen-
derson et al. 2004) and fodder brassica crops, by maintaining stubbles (Hancock and
Wilson 2003) or by setting aside of arable farmland (Buckingham et al. 1999). These
management actions are of particular importance since 58% of farmland and grass-
land bird species declined during 1990-2000 (Birdlife International 2004b).

Great Bustards are mainly herbivorous, especially in the mid-winter period (Decem-
ber to March). During that time of year faeces of Great Bustards in north-west Spain
consisted almost entirely of green plant material and contained only a very small
guantity of invertebrates and seeds (Lane et al. 1999). The importance of oilseed
rape as food for Great Bustards has already been emphasised (Sterbetz 1980; Litz-
barski et al. 1987; Kalmar and Faragd 2008) and its cultivation within traditional win-
tering areas has even been recommended as a conservation measure to decrease
winter mortality (Nagy 2009). To optimize the value of rape fields as conservation tool
for improving food availability for Great Bustards during winter, we studied how field
parameters such as rape field size, isolation of fields from other rape cultivations and
human disturbance affect their suitability as feeding habitat for West-Pannonian
Great Bustards. We expect that larger rape fields are preferred by Great Bustards.
They do not just provide a larger amount of high-quality food but also may allow Bus-
tards to escape human disturbance by movements within the rape field without the
necessity to change to another disturbance-free area by energy consuming flights.
Consequently, minimizing the need for movements between different rape fields by
using large fields may decrease the importance of the distance between rape fields
as predictor for rape field use. Human disturbance can also play an important role in
habitat choice of Great Bustards (L6épez-Jamar et al. 2011; Alonso et al. 2012; Burn-
side et al. 2013). Reducing escape flights induced by human disturbance may be
particularly important during winter when energy loss has to be minimized. Therefore,
we expect that a decreasing distance of rape fields to asphalt roads, used as proxy

for human disturbance, will negatively affect the occurrence of Bustards.

3.3. Methods

3.3.1. Study areas

The study was conducted in a total of three areas which are regularly used as winter
habitat by the West-Pannonian population of Great Bustards for at least 15 years.
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One was situated in the Special Protected Area (SPA) “Westliches Weinviertel”
(WW; 1 560 ha) in Eastern Austria, the second one in the three SPAs “Parndorfer
Platte — Heideboden”, “Sysl'ovské polia” and “Mosoni-sik” (PH; 3 880 ha) at the
Austrian—Slovakian—Hungarian border and the third one in the southern part of the
SPA “Mosoni-sik” (MS; 3 004 ha) in the Hungarian Moson Plain (Fig. 3.1).

The study areas are located in a mainly flat or gently undulating open landscape and
being largely free of vertical structures like trees or hedges; a landscape structure
preferred by Great Bustards (Collar 1996; Osborne et al. 2001). All three study areas
are lacking any natural grassland and mainly consist of arable land and are cultivated
for the most part with winter and spring cereals, maize and various root crops. There
is intensive cultivation, although agri-environmental schemes are initiated to support
the requirements of Great Bustards. Associated non-obligatory measures available to
farmers due to the EAFRD (European Agriculture Fund for Rural Development) en-
sured that cultures of winter oilseed rape, lucerne and set-aside land cover a relative-
ly large area of our study region. Winter rape covered in average (+SD) 351.86
(x209.02) ha per winter at MS, 185.11 (£39.57) ha at PH and 137.80 (+35.51) ha at
WW. The data on habitat cover was gathered through ground surveys on the basis of

digital cadastre maps (1:1 000).
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Fig. 3.1: Map indicating the three study areas where Great Bustard surveys were conducted:
MS — Mosoni-sik (Western Hungary); WW — Westliches Weinviertel (Eastern Austria); PH —
Parndorfer Platte—Heideboden (Eastern Austria), Sysl'ovské polia (Western Slovakia) and
Mosoni-sik (Western Hungary).

3.3.2. Great Bustard counts
Field work was conducted in the winters 2005/2006, 2006/2007, 2007/2008 and

2008/2009. During the four winters all study areas were surveyed for Great Bustards
from mid November until mid March. MS was visited on a total of 68 days (20, 16, 19



and 13 days in the winters 2005/2006, 2006/2007, 2007/2008 and 2008/2009, re-
spectively), PH on 55 days (18, 13, 10 and 14 days) and WW on 35 days (13, 7, 8
and 7 days). Survey duration was approximately 3.5, 5.5 and 3 hours per visit at MS,
PH and WW, respectively, reflecting size differences of our study areas. During each
visit the total study area was surveyed for birds. Locations of all encountered single
individuals and flocks were immediately marked in the field on topographical (1:12
500) maps and, when observed in a rape field, assigned to an identified rape field. If
more than one survey round was conducted per day, only the one with the higher
total number of recorded Bustards was considered. When birds were observed
changing their location during a survey round, only the first observation was consid-
ered for further analyses. Also if size and composition (e.g. sex and/or age ratio of
individuals) of a flock was similar to a flock observed earlier that day and the latter
flock could not be rediscovered again at its former location, the second observation

was rated as double count and was not considered in further analyses.

3.3.3. Winter rape fields and asphalt roads

The two winter rape field parameters size and isolation (from other rape fields) were
measured by ArcMap 9.1 (ESRI) for all four winters. Field isolation was quantified as
the median distance to the 4 nearest rape fields. Distances between fields were
measured as the minimum distances between field margins. As a substitute for hu-
man disturbance, we measured the minimum distance between the field margin and

the nearest asphalt road with ArcMap 9.1.

3.3.4. Data analysis

To assess effects of field size (log x transformed), field isolation (Vx transformed) and
distance from the field margin to the nearest asphalt road (Vx transformed) on the
occurrence (incidence data: presence/absence) of Bustards in rape fields, General-
ized Linear Mixed Models (GLMMs) with binomial error distribution and logit-link func-
tion were calculated. Winter was fitted as random factor. Due to differences in Bus-
tard numbers in the three study areas, GLMMs were calculated separately for all
three areas. GLMMs with winter fitted as random factor were also used to detect ef-
fects of field size, field isolation, and distance to nearest roads on the maximum
number of Bustards counted in rape fields during individual winters. These GLMMs

were calculated with a Poisson error structure and a log-link function, which is rec-
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ommended for count data (e.g. Bolker et al. 2009). All GLMMs were calculated using
standardized variables. All statistical analyses were conducted using STATISTICA
version 7.1 (StatSoft Inc. 2005).

3.4. Results

GLMMs (with winter as random effect) including the variables field size, field isolation
and distance to nearest asphalt road indicate a significant effect of field size on Great
Bustard occurrence for all three study areas (Tab. 3.1). The probability of Bustard
occurrence predicted by the GLMMs increased with rape field size in all three study
areas (Fig. 3.2). The rape field variables isolation and distance to the next asphalt
road only affected the occurrence of Bustards in rape fields at the study area WW.
However, both variables only weakly influenced the occurrence of Bustards as indi-

cated by the small coefficients (Tab. 3.1).

Tab. 3.1: Results of GLMMs (with the variable winter as random effect) testing for effects of
field size, field isolation and distance from field margin to the next asphalt road on the occur-
rence of Great Bustards in winter rape fields for each of the three study areas. Significant
effects are indicated in bold.

Study area  Model term F P Coefficient SE 95% ClI

Lower  Upper

MS Field size 8.89 0.004 1.02 0.34 0.335 1.712
Field isolation 3.03 0.088 0.06 0.04 -0.009 0.134
Distance to next road 3.92 0.053 0.05 0.03  -0.001 0.102
PH Field size 5.98 0.016 0.51 0.21 0.097 0.915
Field isolation 1.49 0.224 0.03 0.22 -0.020 0.084
Distance to next road 1.83 0.179 -0.03 0.02  -0.069 0.013
WWwW Field size 8.27 0.004 0.86 0.30 0.271 1.449
Field isolation 9.48 0.002 0.11 0.03 0.038 0.172
Distance to next road 11.34 0.001 0.11 0.03 0.047 0.178
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Fig. 3.2: The relationship between probability of Great Bustard occurrence in winter rape
fields and field size predicted by GLMMs including the variables field size, field isolation and
distance of fields to the next asphalt road. Visualized are resulting linear regression curves
for all three study areas: MS — Mosoni-sik; WW — Westliches Weinviertel; PH — Parndorfer
Platte—Heideboden, Sysl'ovské polia and Mosoni-sik.

Subsequently calculated univariate logistic regressions testing for effects of winter
rape field size on the occurrence of Bustards also indicate a strongly increasing like-
lihood of occurrence with increasing field size for the study areas MS (4 = 13.20, p <
0.001) and PH (#* = 10.48, p = 0.001; Fig. 3.3). For WW only a weak positive effect
of field size on the occurrence of Bustards was found (4 = 3.94, p = 0.047), perhaps
because average size of rape fields was smaller at WW than at MS and PH in all win-
ters (Electronic Supplementary material ESM Fig. 3.S.1). Both the logistic regression
curves for MS and PH indicate a 50% likelihood of Bustard occurrence in winter rape
fields for a field size of ca. 15 ha (Fig. 3.3).

GLMMs testing for effects of all three rape field variables on the maximum number of
Great Bustards counted per winter in individual rape fields again indicate a significant
effect of field size for the three study areas. Although field isolation at MS and WW
and distance to the nearest asphalt road at all three study areas also proved to signif-
icantly influence Bustard numbers in rape fields, their comparably small coefficients
provide evidence that they were only of minor importance for predicting Bustard
numbers (Tab. 3.2). An increase of isolation of rape fields and distance to asphalt
roads both appeared to positively affect the number of Bustards at MS and WW. In
contradiction, the distance to the nearest asphalt road was significantly related to

Great Bustard numbers at PH.
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Fig. 3.3: Likelihood of Great Bustard occurrence in winter rape fields in relation to field size,
described by logistic regressions calculated separately for the two study areas MS (solid line)
and PH (dotted line). The arrow indicates the field size at which the likelihood of Bustard oc-
currence is 50 %.

Tab. 3.2: Results of GLMMs (with the variable winter as random effect) testing for effects of
field size, field isolation and distance from field margin to the next asphalt road on the maxi-
mum number of Great Bustards in winter rape fields recorded per year, separately calculated
for the three study areas. Significantly effects are indicated in bold.

Study area  Model term F P Coefficient SE 95% CI

Lower  Upper

MS Field size 354.72  <0.001 0.94 0.05 0.844  1.045
Field isolation 83.72 <0.001 0.04 0.01 0.035 0.054
Distance to road 14543  <0.001 0.05 <0.01 0.038  0.053
PH Field size 938.34  <0.001 0.61 0.02 0580  0.660
Field isolation 2.10 0.150 -0.01 <0.01 -0.010  0.002
Distance to road  168.04  <0.001 -0.03 <0.01 -0.029 -0.021
Ww Field size 190.04 <0.001 0.65 0.05 0559  0.745
Field isolation 420.76  <0.001 0.10 001  0.089  0.108
Distance to road  290.43  <0.001 0.09 001  0.075  0.095
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3.5. Discussion

Farming activities can be the major determinant of food abundance and availability
for wintering birds (Tucker 1992; Gill et al. 1996). As a consequence, farming can
affect habitat use of birds and even contribute to an increase of bird populations (In-
glis et al. 1997; Guzméan et al. 1999; Gauthier et al. 2005; Lopez-Jamar et al. 2011,
Martin et al. 2012). Especially for Great Bustards areas dominated by agricultural
land use provide very important feeding habitats. Perhaps the nutritional value of the
rape leaves and the fact that rape is less often covered by snow than other food
sources like winter cereal sowings (Inglis et al. 1997) makes rape a profitable food
resource for Great Bustards during the winter months.

In our study region, the size of winter rape fields appeared to have a significant effect
on their importance as feeding habitat for Great Bustards. Both Bustard numbers and
the likelihood of occurrence increased with increasing field size. In Pink-footed Geese
(Anser brachyrhynchus) field size was also shown to be an important predictor varia-
ble for field use and even seemed to have a greater effect than the biomass available
on patrticular fields (Gill et al. 1996). Furthermore, fields under 6 ha in size and close
to roads were often completely avoided by the geese (Gill et al. 1996). The size of
rape fields which attracted Bustards with a likelihood of 50% was remarkably similar
at MS and at PH. At both study areas the value was approximately 15 ha. This may
explain the weak explanatory power of field size for Great Bustard occurrence in indi-
vidual rape fields at WW, where all rape fields were below a size of 9 ha.

Fully grown Great Bustards do hardly have any natural predators (Glutz von Blot-
zheim et al. 1994), but are rather sensitive to human disturbance (Sastre et al. 2009).
Therefore, they may prefer larger fields because these should provide more potential
refuge areas (e.g. parts of the field opposite to a source of disturbance) which can be
reached by walking, thereby preventing large-scale flight movements to reach other
(perhaps less profitable) feeding habitats. A higher frequency of flight movements
can have a severe negative impact on the birds” energy budget, especially in mid- or
late winter when hours of daylight are limited, food resources have already been no-
ticeably depleted and regrowth of plants is very low (Riddington et al. 1996). Great
Bustards weigh up to 18 kg (Collar 1996) and feed during the winter months mainly
on nutrient-poor green plant material (Lane et al. 1999; Rocha et al. 2005), which is
difficult to digest (Begon et al. 1990). In such birds flight movements can represent

particularly high energy expenditures. In addition wintering Bustards are mostly forag-
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ing in flocks and smaller fields may not be attractive enough for a large number of
birds. Indeed our data also indicate that the size of Bustard flocks feeding in winter
rape fields is increasing with field size.

Sources of disturbance associated with roads or paths like cars, walkers, motorcy-
clists or cyclists are identified as “high-risk threatening factors” by Great Bustards and
usually cause a flight response (Sastre et al. 2009). This may explain the weak posi-
tive effect of the minimal distance between field margins and asphalt roads on Great
Bustard occurrence (at WW) and recorded maximum numbers (at MS and WW).
Surprisingly, a very weak negative effect of the distance between field margin and the
nearest asphalt road and the maximum number of counted Bustards was indicated
by the GLMM calculated for PH. Weak positive effects of field isolation on occurrence
and maximum counts of Bustards were found at WW and MS and WW, respectively.
Perhaps, more isolated fields attract Bustards passing accidentally independent of
field size.

Providing a sufficient supply of winter oilseed rape for Great Bustards during winter
months should have a priority in habitat management of the West-Pannonian Great
Bustard population. Unfortunately, in the Austrian part of our study region winter rape
fields are less profitable than cultivations of other annual crops. Therefore, the culti-
vation of winter rape in the near future can just be maintained by providing financial
support to the farmers for special winter rape fields in the Bustard areas. Supporting
winter grazing areas for Great Bustards by means of the Austrian Rural Development
Program has already been realized within a LIFE-Nature project (LIFEO5
NAT/A/000077; http://www.grosstrappe.at) addressing the conservation of the West-
Pannonian Bustard population, and two further projects financed by the local gov-
ernment of Lower Austria and the European Commission (RD project RU5-S-
428/001-2005; http://www.grosstrappe.at) and the local government of Burgenland
(LPF project 5-N-A1025/148-2009; http://www.grosstrappe.at). Furthermore, the ac-
cess to these winter grazing areas should be ensured during the whole winter. Re-
moval of snow, which may become deep and crusty, is an important action to under-
take (Nagy 2009), since a snow cover of only 5 cm covers all potential food plants of
Great Bustards, which they then have to pull out of the snow using only their bills
(Streich et al. 2006).

Our data indicate a clear preference of larger winter rape fields (>15 ha) by Great

Bustards. This observation has important implications for habitat management. The
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establishment of larger rape fields in traditional winter grazing areas can potentially
attract Bustards to a predictable number of focal areas. Here, potential sources of
disturbance can be more effectively controlled or reduced during the sensitive winter
months, when food is generally limited. Also, rape fields should be established as far
as possible from asphalt roads with high disturbance levels causing frequent escape
flights, which increase energy expenditure and could additionally increase the risk of
collision with man-made structures such as power lines (e.g. Alonso et al. 2005; Pinto
et al. 2005). Such collisions can represent the main non-natural mortality cause for
adult Great Bustards (Martin et al. 2007; Raab et al. 2012), although Bustards are
able to adapt their flight behaviour (Raab et al. 2011). This risk should be reduced by
establishing rape fields far from existing power lines to reduce the risk of collision
(Nagy 2009).

Winter food of West-Pannonian Great Bustards certainly comprises a larger fraction
of oilseed rape. However, the composition of the diet of Great Bustards (Lane et al.
1999; Rocha et al. 2005) and their selection of foraging habitats underlies seasonal
changes (Moreira et al. 2004) and varies geographically (Morales et al. 2006). At the
same time wintering and breeding areas can spatially overlap to a large extent like in
the West-Pannonian Great Bustard population. Therefore, supporting special winter
grazing areas for Great Bustards during winter months should not be at cost of other
habitats being important at another time of the year, like set-aside land during the
breeding season (Rocha et al. 2012). So maintaining a mosaic of different habitat
types is essential for satisfying the requirements of Great Bustards in agricultural
landscapes throughout the whole year. Furthermore, the behavioural context has to
be considered. Different land uses provide more choices for birds not only for feeding
but also displaying, resting, preening etc. Therefore, we not only recommend main-
taining large winter rape field cover but also other habitats such as fallows, a man-
agement measure also important for other farmland birds (Tucker 1992).
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significantly (two-way crossed ANOVA) between study areas (F, = 97.45, P < 0.001) and
winters (Fs; = 3.83, P = 0.010).
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4.1. Summary

Flight directions of Great Bustards Otis tarda after take-off were used to analyse ef-
fects of power lines on spatial movements of this highly endangered bird species.
Data on flight directions came from Great Bustard observations conducted in eastern
Austria (northern and eastern parts of Lower Austria, northern part of Burgenland),
western Slovakia and western Hungary. Flight directions were determined by a con-
structed line connecting take-off site and the bird’s position after a flown distance of
100 m. Up to a distance of 800 m from the nearest power line, mean flight direction of
Great Bustards after take-off deviated significantly from a random distribu-tion. The
mean flight direction angles clearly indicate that take-off flight routes point away from
power lines at an angle of approximately 180°. Furthermore, flight directions of bus-
tards still deviated from a random distribution in two 200-m distance bands much fur-
ther away from power lines (> 1,200-1,400 m, > 1,400-1,600 m), possibly suggesting
that even at larger distances from power lines flight directions might still be affected
by such artificial linear landscape structures. With increasing distance to nearest
power lines, mean vector length r values of flight paths decrease significantly, while
circular standard deviations S values increase significantly. Very similar results were
achieved independently if all data were pooled or analysed separately for individual
study areas for which the number of flight observations was large enough to conduct
reliable analyses. Our study reports a strong effect of power lines on the flight behav-
iour of Great Bustards, at least up to a distance of 800 m, perhaps even up to 1,600
m. Although this may significantly reduce the risk of collision with power lines it most
likely has severe consequences for the spatial movements of birds within the entire

landscape and between potentially suitable breeding and foraging habitats.

4.2. Introduction

Spatial movements of highly mobile vertebrates such as birds are affected by natural
and artificial landscape structures or direct anthropogenic disturbance (Burger 1998,
Drewitt and Langston 2008). Artificial structures — such as wind farms or power lines
— can affect flight behaviour or, in severe cases, increase bird mortality due to deadly
collisions (wind turbines: Osborn et al. 1998, PNAWPPM-III 2000; power lines:
Bevanger 1995, Bevanger & Brgseth 2004, Drewitt & Langston 2008, Jenkins et al.
2010, Rollan et al. 2010). Wind turbines can have a particularly strong effect on mi-

grating birds when bad weather conditions induce them to fly low, or during take-off
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and landing. Collision risk for migrating birds flying low just after take-off and just be-
fore landing could be reduced by not placing tall structures near locations where mi-
gratory birds concentrate before or during migration (Hanowski & Hawrot 2000).
However, migratory birds conducting daily flights from overnight roosts to feeding
areas appear to be at a particularly high risk (Hanowski & Hawrot 2000), a situation
which should also apply to resident birds.

Although mortality caused by collision with wind turbines can be higher than that
caused by any other human-made structures (Barrios & Rodriguez 2004), power
lines can also have severe effects (Nelson & Curry 1995, Osborn et al. 1998). For
example, the annual losses of Western Capercaillie Tetrao urogallus, Black Grouse
Tetrao tetrix and Willow Grouse Lagopus lagopus due to collisions with high voltage
power lines in Norway were estimated at 20,000, 26,000 and 50,000 birds, respec-
tively, representing about 90%, 47% and 9% of the annual hunting harvest of these
species (Bevanger 1995).

Concerning wind farms, bird mortalities have not been found to be associated with
either structural attributes or visibility of these artificial structures (Barrios &
Rodriguez 2004). The collision risk of birds with power lines has been shown to de-
pend on their morphology and consequently their flight performance, particularly their
manoeuvrability. Principally, species with high wing loading and low aspect run a high
risk of colliding with power lines. They are characterised by rapid flight and a combi-
nation of heavy body and small wings, which restricts swift reactions to unexpected
obstacles (Bevanger 1998). When the number of reported collision victims is consid-
ered relative to the abundance and population size of the species concerned, some
Galliformes, Gruiformes, Pelecaniformes and Ciconiiformes seem to be affected in
disproportionately high numbers (Bevanger 1998). A study on power line collisions in
west-central Spain indicated that birds with a high body mass and relatively short
wings and tails, described as “poor fliers,” such as Great Bustard and Little Bustard
Tetrax tetrax, are at greatest risk of collision (Janss 2000).

Collisions with power lines have been frequently reported for Great Bustards (Cramp
& Simmons 1980, Cardoso 1985, Janss & Ferrer 1998, 2000, Alonso et al. 2005,
Martin et al. 2007). The species is considered globally threatened (Birdlife Interna-
tional 2008) and classified as “Vulnerable” in the IUCN Red List (IUCN 2009). Land
privatisation and subsequent land-use change in Eastern Europe, Russia and Central

Asia might lead to a rapid population reduction over the next three generations (Bird-

84



life International 2009), although a recent estimate of the global status of the species
indicates that total numbers have not decreased during the last decade, in contrast to
the declining trend currently assumed (Palacin & Alonso 2008).

Bevanger (1998) emphasised that an alarmingly large number of species with en-
dangered and vulnerable status are among the victims of reported bird-strikes on
power lines, but there are insufficient data at present for judging the significance of
this mortality at the population level.

Apart from illegal hunting, collisions with overhead power lines are currently the most
significant mortality factor for Great Bustards in several countries (e.g. Martin et al.
2007). In Portugal, a mean annual collision rate of almost 7% (92 individuals) of the
national Great Bustard population has been reported (Infante et al. 2005). A study on
radio-tagged Great Bustards in Spain documented mortality caused by collision with
power lines of 54.5% for birds during the second year of life (Martin et al. 2007).

The present study investigated effects of power lines on the flight behaviour of Great
Bustards in eastern Austria, western Hungary and western Slovakia — home to more
than 95% of the total West-Pannonian population (Raab 2009, Raab et al. in prep.).
Although the West-Pannonian population of the Great Bustard recovered after a seri-
ous decline in the last century from about 130 individuals in 1995 to more than 370
birds in 2009 (Raab et al. 2010), power lines still represent a serious threat as
demonstrated by 33 deadly incidents due to collisions in the period June 2001-May
2009 (Raab 2009, Raab et al. 2010). In particular, we investigated whether the pres-
ence of power lines affects the flight direction at take-off and up to what distance

power lines have an impact on flight paths.

4.3. Methods

4.3.1. Study areas

The study was conducted in one Important Bird Area (“Rauchenwarther Platte”) and
four Special Protection Areas (SPA “Westliches Weinviertel”, SPA “Sandboden und
Praterterrasse”, SPA “Waasen—-Hansag” and SPA “Parndorfer Platte—Heideboden”
around the Austrian-Hungarian-Slovakian border) in eastern Austria; one area across
the Slovakian and Hungarian border (SPA “Sysl'ovské polia” and the northern part of
the SPA “Mosoni-sik”), and one in the Hungarian Moson Plain (the southern part of
the SPA “Mosoni-sik”) (Fig. 4.1), covering a total area of ¢.45,000 ha. The study are-

as are mainly flat or gently undulating agricultural areas dominated by cereal fields
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and comprising a varying extent of fallow fields, and are largely free of vertical struc-
tures like trees or hedges; a landscape structure preferred by Great Bustards (Collar
1996, Osborne et al. 2001). All study areas are crossed by power lines.

o o
.

.. Vienna

-

2002 to 2008 with observed flight movements; locations in and around SPA “Westliches
Weinviertel” (1), SPA “Sandboden und Praterterrasse” (2), “Rauchenwarther Platte” (3),
SPA “Parndorfer Platte—Heideboden” (in Austria), SPA “Sysl'ovské polia” (in Slovakia) and
the northern part of the SPA “Mosoni-sik” (in Hungary) (4), SPA “Waasen-Hansag” (5) the
southern part of the SPA “Mosoni-sik” (in Hungary) (6) and additional locations with observa-
tions (black circles = 3 km buffer zones around Great Bustard individuals observed during
take-off).
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4.3.2. Flight directions of Great Bustards after take-off

Observations on the flight behaviour of Great Bustards were made during surveys
conducted in the years 2002—-2008. Flight movements of Great Bustards after take-off
were recorded in the field by drawing on detailed maps (scale 1:12,500). Later, all
aerial movements were digitised in a Geographical Information System (software
package ArcMap 9.1, ESRI). Flight directions of Great Bustards were taken as the
bearing of a straight line drawn from the birds” take-off sites to their position after the
first 100 m flown. When more than one individual synchronously took off, the mean
flight direction of the flock was considered, which in the vast majority of cases was
identical for all birds within the flock, 100 m after take-off. In total, 2,832 such obser-
vations were available for analysis (2,604 observations by R. Raab, P. Spakovszky
and E. Julius, plus 228 others). The majority of observations are from areas 4 (1,741
observations) and 1 (614). Smaller numbers of observations are available from the
other study areas (area 2: 256; area 6: 195; area 5: 16; area 3: 9, between area 1
and 3: 1). The number of observations from individual years increased from 199 in
2002 to 752 in 2008 . Observations cover all months of the year ranging from a mon-
thly total of 153 in December to 390 in April. Observed flight movements of Great
Bustards and exact locations of all power lines were available as shape files for
further data processing with ArcView 3.3.

The following key variables were quantified for all observations: (1) shortest distance
between a Great Bustard’s take-off site and nearest power line; (2) the angle be-
tween flight direction and the perpendicular on the nearest power line, ranging from
0° (bird flies directly towards nearest power line) to 180° (bird flies away from nearest
power line).

Landscape elements such as roads and tracks frequently used by cars, agricultural
vehicles or walkers may be another source of disturbance causing avoidance by
Great Bustards and therefore affecting the birds” flight direction after take-off. There-

fore, we additionally digitised roads and tracks with ArcMap 9.1.

4.3.3. Data analysis

To test for effects of the distance between take-off site and nearest power line on
flight direction preferences of Great Bustards, we applied circular statistics calculated
with the program Oriana version 3.01 (Kovach Computing Services). Observations
were grouped according to the distance from the next power line in 200 m belts. For
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flight movements of each group of birds, we calculated the mean vector, which has
two properties: its direction (the mean angle, ) and ist length r. The length r ranges
from O to 1 ;larger r values indicate that observations are clustered more closely
around the mean. The circular standard deviations were calculated as S = (-2 In(r))”
and subsequently were converted to degrees by multiplying by 180/1r.

Rayleigh’s Uniformity Test (Fisher 1993) was used to calculate the probability that
flight directions were distributed in a uniform manner. Rayleigh Z values quantify the
likelihood of flight directions being uniformly distributed with larger Z values indicating
greater concentration of flight directions around the mean. A probability less than a
chosen significance level (in this study 0.01) indicates that the flight directions of
Great Bustards are not distributed uniformly, and that there is evidence for a prefer-
red direction.

To rule out the possibility that road and tracks as a potential source of disturbance
may bias our results, a Spearman rank correlation was applied to test if they are ran-
domly distributed or associated with power lines. Therefore, we related the total
length of roads and tracks to the total length of power lines measured for 500 m x
500 m grids using ArcMap 9.1, only considering grids from which Bustard observati-
ons were available for analysis. Unfortunately, such data on the length of roads and
tracks were only available for four of the larger study areas: “Sandboden und Prater-
terrasse” (2), “Waasen—-Hansag” (5), “Westliches Weinviertel” (1) and“Parndorfer
Platte—Heideboden” (including areas in SK and HU)” (4) (Fig. 4.1).

4.4. Results

Considering all observations of flight directions after take-off, the mean flight direction
of Great Bustards deviated significantly from a random distribution in all 200-m dis-
tance belts up to 800 m from the nearest power line (Fig. 4.2 and Fig. 4.3). The mean
flight direction angles (between 170° and 198°) clearly indicate that flight routes after
take-off point away from power lines. At larger distances there is increasingly less
evidence for a preferred flight direction (Fig. 4.2). However, flight directions of bus-
tards still deviated from a random distribution in two 200 m distance bands much fur-
ther away from power lines (> 1,200-1,400 m, > 1,400-1,600 m), indicating that even
at larger distances flight directions might still be affected by such artificial landscape
elements (Fig. 4.2).
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Fig. 4.2: Mean flight directions of Great Bustards after take-off at different distances to power
lines. Flight directions described by an angle of 180° point directly away from power lines.
Significant deviations from a random distribution of flight directions are indicated by filled
circles (at a level of P <0 .01; Rayleigh’s Uniformity Test).
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The decreasing influence of power lines on flight directions of Great Bustards with
increasing distance of take-off site from nearest power line is also indicated by mean
vector lengths (r) of flight paths and circular standard deviations (S) calculated for all
defined 200-m distance belts: With increasing distance to nearest power lines, r val-
ues decrease significantly (Fig. 4.4a), while circular standard deviations increase

significantly (Fig. 4.4b).
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Fig. 4.4: Effects of distance to power lines on length r of mean vectors (a) and circular stan-
dard deviations (b) of flight directions of Bustards after takeoff. In addition, results of linear
regressions and regression functions are provided.

No relationship between total length of roads and tracks and power line length of 500
m x 500 m grids was found at “Sandboden und Praterterrasse” (Spearman rank cor-
relation; rs = -0.06, n = 240 grids, P = 0.321) and “Waasen-Hansag” (rs = 0.12, n =
70, P = 0.312), a weak negative relationship was indicated for “Westliches Wein-
viertel” (rs = -0.17, n = 196, P = 0.018) and a strong positive relationship exists in
study area “Parndorfer Platte—-Heideboden” (rs = 0.22, n = 514, P < 0.001). Due to
these differences in the association of power lines with another potential source of
disturbance (roads and tracks) between study areas, all analyses testing for effects of
power lines on flight direction were also calculated separately for three of these study
areas, for which enough observations on flight directions after take-off were available:
“Parndorfer Platte—Heideboden” (n = 1,741 observations), “Westliches Weinviertel”
(n = 614) and “Sandboden und Praterterrasse” (n = 256). While for the first study

area data on flight directions after take-off were again pooled for 200 m belts, for the
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other two, data had to be pooled for 400 m belts to achieve sample sizes large
enough for conducting reliable analyses.

The separate analyses of bustard flight directions for these three study areas indicate
very similar results independent if a positive association between power lines and
roads (study area “Parndorfer Platte-Heideboden”), a weak negative relationship
(“Westliches Weinviertel”) or no association (“Sandboden und Praterterrasse”) ex-
isted. Mean direction angles of flight routes after take-off point away from power lines

at distances up to 800 m, in some cases up to 1200 — 1600 m (Fig. 4.5).
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Fig. 4.5: Mean flight directions of Great Bustards after takeoff at different distances to power
lines at three different study areas: “Parndorfer Platte—Heideboden” (a), “Westliches Wein-
viertel” (b) and “Sandboden und Praterterrasse” (c). Flight directions described by an angle
of 180° point directly away from power lines. Significant deviations from a random distribution
of flight directions are indicated by filled circles (at a level of P < 0.01; Rayleigh’s Uniformity
Test).

Furthermore, mean vector lengths (r) of flight paths decrease with increasing dis-
tance to nearest power lines (Fig. 4.6); circular standard deviations increase at all
three study areas (Fig. 4.7). However, not all regression analysis achieved a
significant level although the respective trends are obvious for all three study areas

(compare Fig. 4.6, Fig. 4.7).
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trend which did not achieve a significant level is indicated by broken regression lines.
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Fig. 4.7: Effects of distance to power lines on circular standard deviations of flight directions
of Bustards after takeoff at three different study areas: “Parndorfer Platte—Heideboden” (a),
“Westliches Weinviertel” (b) and “Sandboden und Praterterrasse” (c). In addition, results of
linear regressions and regression functions (only for significant regressions) are provided. A
trend which did not achieve a significant level is indicated by broken regression lines.

4.5. Discussion

Despite the limitations of most studies on bird collisions with artificial structures such
as power lines, it is apparent that bird strikes are a significant cause of mortality in
larger bird species (Brown & Drewien 1992, Drewitt & Langston 2008), besides elec-
trocution (Rubolini et al. 2001). Both may potentially have severe effects on bird pop-
ulations (e.g. Crivelli et al. 1988, Rubolini et al. 2001). Several measures such as
marking of power lines have been suggested that can successfully reduce the colli-
sion and/or electrocution risk of large birds (Brown & Drewien 1995, Bevanger &
Brgseth 2001, IEEE Task Force on Reducing Bird Related Power Outages 2004).
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However, a study on the collision risk of Great Bustards in Spain did not find a de-
crease in casualties related to the marking of power lines (Janss & Ferrer 1998).
Birds can reduce the collision risk by adapting their flight behaviour as demonstrated
by our study that shows a strong effect of power lines on flight behaviour of Great
Bustards. At least up to a distance of 800 m, mean flight directions after take-off
pointed away from power lines.

However, our results indicate that these artificial structures affect bustards’ flight be-
haviour even at larger spatial scales up to a distance of 1,600 m. Changes in flight
behaviour of larger bird species in response to man-made structures have been doc-
umented before (e.g. Shimada 2001).

Large interspecific variations in sensitivity to power lines have been observed with
Great Bustards preferring to avoid crossing power lines more frequently than other
birds (such as cranes) (Janss & Ferrer 2000). It has been shown as well that soaring
birds during migration can detect the presence of wind turbines and change their
flight direction when flying in close proximity, which most likely explained the low
number of dead birds found in the studied wind farm area (de Lucas et al. 2004).
However, the likelihood of collision mortality can differ depending on the location of
man-made structures. A greater risk of collision was observed when such artificial
structures were placed on or near areas regularly used by large numbers of feeding,
breeding, or roosting birds, or on local flight paths, such as those between foraging
and nesting or roosting areas (Faanes 1987, Everaert & Stienen 2007).

Our study demonstrates that beside the collision risk, power lines have a high poten-
tial to result in habitat loss in a similar way to wind turbines which can reduce the
habitat for foraging and breeding waterfowl (Osborn et al. 1998, Larsen & Madsen
2000, Guillemette & Larsen 2002).

Our finding has important implications for the conservation of the relatively small
populations of Great Bustards at the western margin of the Pannonian distribution
range of the species. Such small marginal populations are particularly at risk of local
extinction as documented for Spanish Great Bustards (Alonso & Alonso 1996, Lane
& Alonso 2001). Although the adaptation of flight routes after take-off in response to
nearby power lines may reduce the risk of collision, such man-made structures most
likely have severe consequences for the spatial movements of Great Bustards within
the entire landscape and particularly between potentially suitable breeding and forag-

ing habitats. Furthermore, there are likely significant effects on the time and energy
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budget of birds moving between different locations to visit feeding, breeding and, in
the case of the Great Bustard, courtship sites. Therefore spatial movements of bus-
tard populations have to be carefully monitored and considered when planning new
power lines around or between breeding and wintering grounds of this highly endan-
gered species. Marking is a compromise to reduce the collision risk, but marked
power lines influence flight directions more strongly than unmarked power lines
(Alonso et al. 1994). We therefore recommend “undergrounding” of cables instead of
marking power lines, because this should eliminate every negative effect of the pow-

er line on birds.
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5.1. Summary

Collisions with power lines represent an important mortality factor for Great Bustards
Otis tarda throughout the species’ distribution range. This study evaluates the suc-
cess of two conservation measures implemented in the species’ West-Pannonian
distribution range to reduce the number of power line collision casualties, (1) exten-
sive underground cabling of 43.1 km power lines and (2) marking of 89.7 km power
lines starting in 2005 and 2006, respectively. The species’ mortality rate in our study
area (covering 686.5 km?) decreased significantly between 2002 and 2011, predomi-
nately caused by a reduced mortality due to power line collisions. Univariate tests
indicate that underground cabling and power line marking significantly decreased
power line collision casualties. Generalized linear models (GLMs) were calculated to
test for effects of the two conservation measures on annual power line collisions. The
GLM only including underground cabling performed best, hence, highlighting the
prominent effect of earth cabling. Our results indicate that already five years after
underground cabling and marking of power lines within core areas of the West-
Pannonian distribution range of the Great Bustard, the population benefited through a
significantly decreased mortality rate. Both conservation measures most likely con-
tributed strongly to the rapid recovery of the West-Pannonian Great Bustard popula-

tion observed within the last decade.

5.2. Introduction

The Great Bustard Otis tarda is a globally threatened bird species classified as “Vul-
nerable” by the IUCN (2010). Its West-Pannonian population declined significantly
during the second half of the last century but increased again from 130 birds in 1995
to 376 individuals in the winter 2008/2009 due to various implemented conservation
measures (Raab et al. 2010). However, some remaining threats still cause a substan-
tial mortality of Great Bustards. Particularly, power line collisions still occurred quite
frequently during the last decade and were responsible for 41% of all West-
Pannonian bustards found dead (own data, unpublished).

Man-made structures such as tall masts for television and mobile phone, wind tur-
bines or power lines can cause harm to birds in many ways: habitat loss due to dis-
turbance, disruption of local (or migratory) movements or - even more severe - injury
and death through collisions (Ballasus & Sossinka 1996, Barrios & Rodriguez 2004,
Bevanger & Brgseth 2004, Haas et al. 2006, Newton 2007, Drewitt & Langston
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2008). Mortality due to collisions with power lines involve a broad range of bird spe-
cies (Janss 2000, Bevanger & Brgseth 2004, Frost 2008), but there is some evidence
that it can be a severe problem especially for large species considered as “poor fly-
ers”. Having small and broad wings combined with high wing load makes rapid reac-
tions to unexpected obstacles difficult for them (Bevanger 1995, 1998, Janss 2000).
Therefore bustards are among the commonly recorded collision victims (Janss 2000,
Reiter 2000a, Lane et al. 2001, Alonso et al. 2005, Martin et al. 2007).

To mitigate the high collision risk for these species, enhancing the contrast of wires
against the background by using power line markers or avian flight diverter (Alonso et
al. 1994, Brown & Drewien 1995, De La Zerda & Rosselli 2003, Frost 2008, Yee
2008) and underground cabling (Drewitt & Langston 2008) were recommended as
conservation measures.

Power line collisions represent a major mortality factor for Great Bustards Otis tarda,
although they are able to adapt there flight behaviour (Raab et al. 2011). In the
framework of the LIFE project LIFEO5 NAT/A/000077 for protecting the West-
Pannonian population of the Great Bustard (www.grosstrappe.at) two conservation
measures were implemented to decrease the risk of collision with power lines: (1)
extensive underground cabling (starting in 2005) and (2) marking of power lines
(starting in 2006). Here, we present a first evaluation if and to what extent under-
ground cabling and the marking of power lines decreased collision casualties of

West-Pannonian Great Bustards.

5.3. Methods

5.3.1. Study area

The study area of 686.5 km? covered most of the current distribution area of the
West-Pannonian Great Bustard population in Eastern Austria and Western Hungary
(Fig. 5.1). A more detailed description of the area is provided in Raab et al. (2010)
and Raab et al. (2011).
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5.3.2. Underground cabling and marking of power lines

To decrease collision risk of Great Bustards, in Eastern Austria high-voltage power
lines were equipped with different markers within the LIFE project LIFEQS
NAT/A/000077 (www.grosstrappe.at). To enhance visibility 380 kV power lines, the
earth wire was marked with double black and white aviation marker balls (30 cm di-
ameter; one marker per 25-30 m), the conductors were marked with 30 x 30 cm
marker plates (one per 40-50 m) fixed between the duplex conductors, alternating

between black and white in colour (Fig. 5.2a). Double black and white aviation mark-
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er balls were also used for 220 kV power lines (one marker per 30-35 m earth wire
and conductor; Fig. 5.2b); 110 kV power lines were marked with 40 x 10 cm marker
plates (alternating in colour between black and white; one marker per 15 m earth wire
and per 30-90 m conductor; Fig. 5.2c).

In Western Hungary the earth wires as well as the conductors of high- and medium
voltage power lines were marked within the Hungarian LIFE project LIFEO4
NAT/HU/000109 (www.tuzok.hu) with bird flight diverters, which can reflect light un-
der low light conditions. Two different types of bird flight diverters were used: a rec-
tangular one (9 x 15 cm, one marker per 17 to 100 m), which spin already in light
wind (Fig. 5.2d) and a circular one (13 cm diameter, one marker per 17 to 100 m),

which fluoresce up to ten hours after sunset (Fig. 5.2e).

a earth wire

/’Q/ conductor

reflector

P
4
i

reflector

Fig. 5.2: Design of wire markers at 380 kV (a), 220 kV (b) and 110 kV (c) high voltage power
lines in Eastern Austria and design of rectangular (d) and circular (e) bird flight diverters used
at high- and medium voltage power lines in Western Hungary, attached to the earth wire and
conductor, respectively.

For all areas marked in Fig. 5.1 high-voltage and medium-voltage power lines were
digitised using the software package (ArcMap 9.1, ESRI) and total power line length
was measured annually. Due to the small sample size, we could not differentiate be-
tween different marker types in our analyses, but only classified power lines as
marked and unmarked. At the beginning of this study in 2002 a total of 10.6 km high-
voltage power lines were equipped with markers. Between 2005 and 2011 further

89.7 km (86.7 km high-voltage, 3.0 km medium-voltage power line) were marked.
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Additionally, until 2011 underground cabling was realized for a total of 43.1 km medi-
um-voltage power line decreasing the total power line length in our study area from
356.5 km (249.2 km medium-voltage and 107.3 km high-voltage power line) in 2002
to 313.4 km in 2011.

5.3.3. Data collection

Although data on mortality casualties of West-Pannonian Great Bustards and their
reasons were collected and documented as detailed as possible since 1996, we only
considered data collected systematically since 2002, when intensive activities to pro-
tect the West-Pannonian population of the Great Bustard started in the framework of
Rural Development Programs in Lower Austria (since 2002: LE) and Burgenland
(2002-2006: INTERREG; 2007-2010: LPF), and the LIFE projects LIFEO4
NAT/HU/000109 (2004-2008; www.tuzok.hu), LIFEO5 NAT/A/000077 (2005-2010),
and LIFEO9 NAT/AT/000225 (since 2010; www.grosstrappe.at). Due to the increasing
awareness among hunters and farmers bustards found dead in the field were most

likely reported with a much higher likelihood than before 2002.

5.3.4. Data analyses

Annual mortality rate of the Great Bustard population in our study area was defined
as the number of individuals, which were found dead in the respective year, divided
by the total number of bustards present in the study area between April and May
(Raab et al. 2010). We did not consider young bustards found dead, which were still
unable to fly. To calculate the annual mortality due to power line collisions we con-
sidered only power line collision casualties. One year was not defined as calendar
year but as the period from 1 June until 31 May of the following year.

Linear regression analyses were calculated to test if (1) total annual mortality rate, (2)
annual mortality caused by power line collisions and (3) annual mortality caused by
other reasons changed from 2002 to 2011. Spearman rank correlations were used to
test for effects of underground cabling (quantified as underground power line length)
and length of marked power lines in the respective years on the annual mortality rate
only considering power line collision victims. Additionally, a paired Wilcoxon test was
calculated to test for differences in the mean number of bustards colliding per km
power line with marked and unmarked power lines per year. Finally, we calculated

GLMs (with normal error distribution and log-link function) testing for effects on annu-
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al mortality rate due to power line collisions including the variables annual length of
underground cables and annual length of marked power lines and both variables
separately. The three models were ranked according to their corrected Akaike infor-

mation criterion (AIC.) values.

5.4. Results
Between 1 June 2002 and 31 May 2011 at total of 78 dead individuals were reported,

of which 41.0% (32 birds) refer to Great Bustards which collided with power lines.
Mean annual mortality rate (£ SD) between 2002 and 2010 was 3.5 (x 1.6) %, mean
annual collision rate was 1.6 (£ 1.3) %. Annual mortality rate declined from 2002 to
2011 (Fig. 5.3a). The significant decline of the total mortality rate is mainly due to a
strongly decreasing percentage of bustards which collided with power lines between
2002 and 2011 (Fig. 5.3b), while the percentage of birds which died due to other rea-
sons remained rather similar over the study period (Fig. 5.3c).

Annual mortality rate due to power line collisions declined significantly with increasing
length of underground power lines (Spearman rank correlation: rs = -0.84, p = 0.005)
and with increasing length of marked power lines (rs = -0.76, p = 0.017). The number
of bustards colliding with power lines was significantly lower at marked than at un-
marked power line sections (paired Wilcoxon test: Z = 2.07, p = 0.038; Fig. 5.4).
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Fig. 5.3: Change of (a) total mortality rate, (b) mortality caused by power line collisions and
(c) other casualties of West-Pannonian bustards between 2002 and 2011.
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Fig. 5.4: Difference of mean annual number of bustard collisions (+ SD) per km marked and
unmarked power lines (n = 9 years).

The prominent effect of underground cabling measures on Bustard mortality caused
by power line collisions is also indicated by the model selection. The GLM only in-

cluding the variable underground cabling achieved the lowest AICc value (26.21) and
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a much higher AICc weight (0.743) than models containing both variables (AIC. =
29.43, AIC. weight = 0.148) or only the variable power line marking (AIC. = 30.06,
AIC; weight = 0.108).

5.5. Discussion

Although Great Bustards tend to avoid areas near power lines when selecting suita-
ble habitats (Lane et al. 2001) and are able to adapt their flight behaviour (Raab et al.
2011), collisions with overhead power lines still represented an important mortality
factor in our study area during the last decades (Farag6 1981, Reiter 2000, own data
unpublished). The mean annual collision rate of 1.6% documented by our study for
the time period 2002-2011 is similar to the collision rate of 2.2% recorded for the na-
tional population of Portugal (Infante et al. 2005). A particularly high collision risk was
documented in Spain for marked young birds in its second year of life (Martin et al.
2007).

Our results clearly indicate that already after a couple of years since the first under-
ground cabling and power line marking measures were implemented, the mortality
rate declined significantly. Although power line marking appeared to reduce the colli-
sion risk, earth cabling explained most of the reduced mortality after implementing
these two conservation measures. The effect of the latter was so prominent that in
our modeling approach the GLM only containing the variable underground cabling
performed best of all models. Although the general importance of power line marking
as conservation measure to reduce the collision risk should not be underestimated
(e.g. Alonso et al. 1994), its efficacy vary with the species involved and can be par-
ticularly low for birds such as bustards (Jenkins et al. 2010). Furthermore, the effec-
tiveness of marking also depends on the design of used markers (Jenkins et al.
2010), which was also reported for Great Bustards (Janss & Ferrer 1998). Unfortu-
nately, our data set is too small to allow for more detailed analyses quantifying effects
of marker design on collision risk of Great Bustards in our study area. However, even
when power line marking will be optimized there will always be a remaining collision
risk. Particularly birds such as bustards with a narrow frontal visual field can render
blind in the flight direction while scanning below them for conspecifics, or foraging or
roosting habitats (Martin & Shaw 2010).

The conservation measures implemented to reduce collision victims in our study area

most likely contributed to the continuous increase of the West-Pannonian population
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of the Great Bustard (Raab et al. 2010). Indeed, the relatively small number of bus-
tards found to be collided with power lines, might only give a rather incomplete figure.
Most likely the mortality caused by power line collision is much higher than suggested
by the casualties discovered in the field. However, it is unlikely that the completeness
of annually reported casualties changed during the period of our study. Therefore,
the declining mortality of power line victims should reflect a real decline in the risk of
power line collisions. Beside a reduced collision risk, underground cabling may addi-
tionally have been contributed to providing access to potentially suitable habitats for
Great Bustards. When situated in the vicinity to power lines, bustards tend to avoid
otherwise suitable habitat (Lane et al. 2001).

The two conservation measures, power line marking and earth cabling, were imple-
mented in the most important Great Bustard habitats and at highly frequented flight
routes, identified on our best knowledge. Our results demonstrate that these
measures successfully decreased the mortality rate of the West-Pannonian Bustard
population within a short time period in the study area. The extensive underground
cabling of 43.1 km medium-voltage power lines since 2005 and the marking of 86.6
km high-voltage power lines since 2006 were realized at costs of 3.02 Mio and 1.01
Mio €, respectively. The average costs of underground cabling of medium-voltage
power lines and marking of high-voltage power lines were 70,000 € (min.-max.:
50,000-100,000 €) and 11,700 € (min.-max.: 9,200-16,700 €) per km power line. Un-
fortunately, the underground cabling of high-voltage power lines appears to be not
practicable due to its tremendously high costs of more than 0.7-1.0 Mio € per km
power line and technical difficulties. Therefore, we recommend underground cabling
of medium-voltage power lines as one priority conservation measure in Great Bustard
areas, while high-voltage power lines at least should be equipped with markers. Not
only bustards but also other larger bird species will significantly profit from these con-

servation measures.
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Chapter 6 - Synopsis

The population of the Great Bustard (Otis tarda), one of the heaviest flying birds and
a species that requires large areas of habitat, has declined markedly in Central Eu-
rope over much of the 20" century. Important West-Pannonian subpopulations of the
Great Bustard can be found to this day between the two capital cities Vienna and
Bratislava. These populations will continue to be threatened by habitat changes over
the coming years. It is only with the involvement of farmers, hunters and regional poli-
ticians that the Great Bustard species conservation project can succeed in creating
suitable nesting sites and guarding these against disturbance. Ensuring the future
survival of the globally threatened Great Bustard in Central Europe including Austria -
that is the aim of extensive conservation projects currently being implemented in
several European countries with financial support from the European Union. The
main aim of this doctoral thesis is to work out new foundations for the conservation of
the West-Pannonian Great Bustard population, based on the requirements of and
threats to the species, as well as on existing experiences with conservation
measures, and the results should be applicable not only in Austria, but also in adja-
cent areas of Slovakia, the Czech Republic and Hungary.

Within the last years we found out a lot about the population development of the
West-Pannonian Great Bustard population (Raab et al. 2010, Chapter 2), about the
use of winter oilseed rape fields as foraging habitat during winter (Raab et al. under
review, Chapter 3), about the flight behaviour characteristics depending on the pres-
ence of power lines (Raab et al. 2011, Chapter 4) and about the efficiency of the im-
plemented conservation measures underground cabling and marking of power lines
to reduce the mortality of West-Pannonian Great Bustards (Raab et al. 2012, Chapter
5).

The foundations for the conservation of the West-Pannonian Great Bustard (Otis tar-
da) population are only a basis. A lot of work is still to be done in future to ensure the
future survival of the West-Pannonian Great Bustard population.

Considering the current rate of habitat loss for the West-Pannonian Great Bustard
population it is of major importance to identify suitable areas including those that are
currently not occupied. Within the next years habitat models based on GIS tools
should allow guantification of environmental variables at the landscape scale for the

West-Pannonian Great Bustard population. A better understanding of habitat selec-
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tion of the West-Pannonian Great Bustard population has an important role in habitat
management and prioritisation of areas for protection. Therefore we should investi-
gate and evaluate in detail the role of disturbance (by humans, eagles, ...), predation
and the management of the habitat (influence of different crops on the spatial distri-

bution of displaying males, breeding females, ...) for the Great Bustard.
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